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AND SOVIET ECONOMIC GROWTH 
b y :  D a r i u s  John  C o n g e r
M a jo r  P r o f e s s o r :  B e n ja m in  J .  T a y l o r
T h i s  s t u d y  e x a m in e d  t h e  c a u s e s  and  e x t e n t  o f  d e ­
p a r t u r e  f ro m  t h e  o p t i m a l  e f f i c i e n c y  f r o n t i e r  i n  t h e  i n d u s ­
t r i a l  s e c t o r  o f  t h e  S o v i e t  economy. By e x p l i c i t l y  a c c o u n t ­
i n g  f o r  s h o r t - f a l l s  f r o m  t h e  o p t i m a l  e f f i c i e n c y  f r o n t i e r  
t h i s  s t u d y  (1)  r e a s s e s s e d  t h e  r e l a t i v e  c o n t r i b u t i o n s  o f  
c a p i t a l  and  l a b o r  t o  e co n o m ic  g r o w t h  and  (2)  r e - e x a m i n e d  
t h e  r o l e  f a c t o r  p r o d u c t i v i t y  h a s  p l a y e d  i n  t h e  d e c l i n e  o f  
S o v i e t  e co n o m ic  g r o w t h  d u r i n g  t h e  1 9 6 0 ' s .  The p u r p o s e  o f  
t h i s  s t u d y  was t o  p r o v i d e  g r e a t e r  i n s i g h t  i n t o  t h e  S o v i e t  
d e v e l o p m e n t  m o d e l  and  e s p e c i a l l y  t h e  r o l e  o f  l a b o r  a n d  
c a p i t a l  i n  t h a t  d e v e l o p m e n t .  I n  a d d i t i o n  t h i s  s t u d y  o v e r ­
came t h e  o b j e c t i o n s  t o  p r e v i o u s  s t u d i e s  ( e . g .  B e r g s o n )  b y  
d e t e r m i n i n g  f a c t o r  w e i g h t s  b y  e c o n o m e t r i c  e s t i m a t i o n  o f  
i n d u s t r i a l  p r o d u c t i o n  f u n c t i o n s  r a t h e r  t h a n  u s i n g  t r a d i ­
t i o n a l  W e s t e r n  w e i g h t s  i n  c a l c u l a t i n g  t o t a l  a n d  i n d i v i d u a l  
f a c t o r  p r o d u c t i v i t i e s .  A C o n s t a n t - M a r g i n a l - S h a r e  (CMS) 
p r o d u c t i o n  f u n c t i o n  was u s e d ,  t h e r e b y  a l l o w i n g  an  e x p l i c i t  
m e a s u re m e n t  o f  d i s e q u i l i b r i u m  i n  t h e  f a c t o r  m a r k e t ,  a v a r i ­
a b l e  e l a s t i c i t y  o f  s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o r  o v e r  
t im e  a n d  t h e  r e m o v a l  o f  t h e  r e s t r i c t i v e  a s s u m p t i o n s  o f  p e r ­
f e c t  c o m p e t i t i o n  i n  t h e  f a c t o r  and  o u t p u t  m a r k e t s .
By i d e n t i f y i n g  t h e  e x t e n t  o f  s t r u c t u r a l  d i s e q u i ­
l i b r i u m  i n  t h e  f a c t o r  m a r k e t s ,  i t  was f o u n d  t h a t  d e c l i n e s  
i n  t h e  r a t e  o f  g r o w t h  o f  i n p u t s  a n d  i n  j o i n t  f a c t o r  p r o ­
d u c t i v i t y  a r e ,  b y  t h e m s e l v e s ,  i n s u f f i c i e n t  t o  e x p l a i n  t h e  
l a g g i n g  g r o w t h  o f  S o v i e t  i n d u s t r i a l  o u t p u t  d u r i n g  t h e  1 9 6 0 ’s,  
I t  was c o n c l u d e d ,  t h e r e f o r e ,  t h a t  t h e  i n e f f i c i e n t  u t i l i z a ­
t i o n  o f  c a p i t a l  and  l a b o r  was a s i g n i f i c a n t  f a c t o r  c o n t r i ­
b u t i n g  t o  t h e  d e c l i n e  i n  S o v i e t  i n d u s t r i a l  o u t p u t  d u r i n g  
t h e  I 9 6 0 ’ s .
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CHAPTER I
THE SOVIET ECONOMY, 1 9 2 8 -1 9 7 2 :  AN OVERVIEW
I n t r o d u c t i o n  
I n  e x p l a i n i n g  t h e  g r o w t h  r e c o r d  o f  t h e  S o v i e t  
eco n o m y ,  t h e  m o s t  w i d e l y  a d o p t e d  t e c h n i q u e  i s  t o  a ssum e  a 
C o b b -D o u g la s  p r o d u c t i o n  f u n c t i o n  e x h i b i t i n g  c o n s t a n t  r e ­
t u r n s  t o  s c a l e . ^  The o u t p u t  e l a s t i c i t i e s  o f  c a p i t a l  a n d  
l a b o r  a r e  a s su m ed  t o  be  w i t h i n  t h e  same r a n g e  as  o u t p u t  
e l a s t i c i t i e s  p r e v a i l i n g  i n  i n d u s t r i a l i z e d  W e s t e r n  c o u n t r i e s .
I m p l i c i t l y ,  t h i s  t e c h n i q u e  a s su m e s  a c o m p e t i t i v e  e q u i l i b -
2
r i u m  i n  a l l  m a r k e t s .  B e c a u s e  c a p i t a l  h a s  b e e n ,  u n t i l  
r e c e n t l y ,  a l l o c a t e d  b y  t h e  S o v i e t  c e n t r a l  p l a n n e r s  r a t h e r  ,  
t h a n  b y  an y  i n t e r e s t  r a t e  m e c h a n i s m ,  i t  h a s  b e en  n e c e s s a r y  
f o r  r e s e a r c h e r s  t o  " a s s i g n "  a r a t e  o f  r e t u r n  t o  t h e  S o v i e t  
c a p i t a l  s t o c k .  I n  d e c i d i n g  w h i c h  n um ber ,  o r  s e t  o f  n u m b e r s .
1
T h i s  t e c h n i q u e  i s  u t i l i z e d  i n  S t a n l e y  H. Cohn ,  
Econom ic  D e v e lo p m en t  i n  t h e  S o v i e t  Union  ( L e x i n g t o n :
D~. c l  Heanh and  Company,  1 9 7 0 ) .  The o u t p u t  e l a s t i c i t i e s  
u s e d  a r e  g e n e r a l l y  w i t h i n  t h e  r a n g e  0 . 6 0  t o  0 . 7$ f o r  l a b o r  
a n d  0.I|.0 t o  0 . 2 5  f o r  c a p i t a l .  I n  u s i n g  s u c h  e l a s t i c i t i e s  
a s  w e i g h t s ,  t h e y  m u s t  be i n t e r p r e t e d  a s  y i e l d i n g  t h e  f a c ­
t o r  c o n t r i b u t i o n  t o  o u t p u t  i f  t h e  f a c t o r s  a r e  r e m u n e r a t e d  
i n  p r o p o r t i o n  t o  t h e i r  m a r g i n a l  p r o d u c t i v i t i e s .
M i c h a e l  B r u n o ,  " E s t i m a t i o n  o f  F a c t o r  C o n t r i b u t i o n  
t o  G r o w th  Under  S t r u c t u r a l  D i s e q u i l i b r i u m , "  i n  S t u d i e s  i n  
D e v e l o p m e n t  P l a n n i n g , e d .  b y  H o l l i s  B. G h en e ry  (C a m b r id g e :  
H a r v a r d  U n i v e r s i t y  P r e s s ,  1 9 7 1 ) ,  p .  3 $ 9 .
2i s  t o  b e  a s s i g n e d ,  t h e  s t a n d a r d  i s  t o  p i c k  a n  i n t e r e s t  
r a t e  w h i c h  y i e l d s  a c a p i t a l  w e i g h t  s i m i l a r  t o  t h a t  f o u n d  
i n  W e s t e r n  c o u n t r i e s ,  p a r t i c u l a r l y  t h e  U n i t e d  S t a t e s .
T h i s  a p p r o a c h  i s  q u e s t i o n a b l e  when d e t e r m i n i n g  
f a c t o r  c o n t r i b u t i o n s  t o  g r o w t h  f o r  two r e a s o n s .  F i r s t ,  a s  
m e n t i o n e d  a b o v e ,  i t  a s su m e s  away t h e  q u e s t i o n  o f  d i s e q u i ­
l i b r i u m  r e l a t i o n s h i p s ,  e s p e c i a l l y  i n  t h e  f a c t o r  m a r k e t s .  
S e c o n d ,  i t  i g n o r e s  a g r o w in g  b o d y  o f  e v i d e n c e  on b o t h  
s o c i a l i s t  an d  n o n s o c i a l i s t  c o u n t r i e s  p o i n t i n g  t o  an e l a s ­
t i c i t y  o f  s u b s t i t u t i o n  s i g n i f i c a n t l y  l e s s  t h a n  o n e . ^  I n  
v i e w  o f  t h e s e  d i f f i c u l t i e s ,  t h i s  s t u d y  w i l l  r e - a s s e s s  t h e  
g r o w t h  p e r f o r m a n c e  o f  t h e  i n d u s t r i a l  s e c t o r  o f  t h e  S o v i e t
^An exam ple  o f  t h i s  a p p r o a c h  may b e  f o u n d  i n  Abram 
B e r g s o n ,  The E c o n o m ic s  o f  S o v i e t  P l a n n i n g  (New H aven :  Y a le  
U n i v e r s i t y  P r e s s ,  l96l | .)  and  i n  R i c h a r d  Moors  t e e n  and  
Raymond P .  P o w e l l ,  T h e  S o v i e t  C a p i t a l  S t o c k .  1 9 2 8 -1 9 6 2  
(Homewood: R i c h a r d  Hi I r w i n ,  i n c . ,  1 9 6 6 ) .  T h e r e  i s  c o n -  
s i d e r a b l e  m e r i t  t o  s u c h  an a p p r o a c h  when t h e  o b j e c t i v e  i s  
t o  d e t e r m i n e  t h e  r e l a t i v e  e f f i c i e n c y  o f  c o m b in ed  f a c t o r  
i n p u t s  b e t w e e n  t h e  S o v i e t  U n io n  and  a n o t h e r  c o u n t r y .  How­
e v e r ,  e v e n  f o r  t h i s  p u r p o s e ,  t h e  t e c h n i q u e  may b e  q u e s t i o n ­
a b l e .  F o r  a c r i t i c i s m  o f  t h i s  m ethod  s e e  P h i l i p  H a n so n ,  
" E a s t - W e s t  C o m p a r i s o n s  and  C o m p a r a t i v e  Economic S y s t e m s , "  
S o v i e t  S t u d i e s , XXII  ( J a n u a r y ,  1 9 7 1 ) ,  p .  3 3 7 .
^On t h e  e v i d e n c e  i n  n o n s o c i a l i s t  c o u n t r i e s  s e e  
K e n n e t h  J .  A rrow ,  e t  a l . ,  " C a p i t a l - L a b o r  S u b s t i t u t i o n  a n d  
Economic  E f f i c i e n c y , "  R ev iew  o f  Econom ics  a n d  S t a t i s t i c s , 
X L I I I  ( A u g u s t ,  1 9 6 1 ) ,  an d  M u r r a y  Brown,  On t h e  T h e o ry  and  
M e a su re m e n t  o f  T e c h n o l o g i c a l  Change ( C a m b r id g e : Cam br idge  
U n i v e r s i t y  P r e s s ,  l 9 b 6 ) .  F o r  s o c i a l i s t  c o u n t r i e s  s e e  
M a r t i n  L.  W e i t z m a n ,  " S o v i e t  P o s t w a r  Economic  G rowth  a n d  
C a p i t a l - L a b o r  S u b s t i t u t i o n , "  A m er ican  Economic  R e v ie w , LX 
( S e p t e m b e r ,  1 9 7 0 ) ,  a n d  O l d r i c h  and  L u d m i la  Kyn,  " F a c t o r  
P r o d u c t i v i t y  i n  E a s t  E u r o p e a n  I n d u s t r y , "  B o s t o n ,  1 9 7 2 .  
( M i m e o g r a p h e d . )
3economy s i n c e  1928  b y  u t i l i z i n g  a p r o d u c t i o n  f u n c t i o n  
which, e x p l i c i t l y  a c c o u n t s  f o r  d i s e q u i l i b r i u m  i n  t h e  f a c t o r  
m a r k e t s  and  d o es  n o t  r e s t r i c t  t h e  e l a s t i c i t y  o f  s u b s t i t u ­
t i o n  t o  o n e .  The h y p o t h e s i s  t o  b e  t e s t e d  i s :  T h e re  i s  no
s t a t i s t i c a l l y  s i g n i f i c a n t  s t r u c t u r a l  d i s e q u i l i b r i u m  i n  
S o v i e t  f a c t o r  m a r k e t s .  S t r u c t u r a l  d i s e q u i l i b r i u m  i s  u n d e r ­
s t o o d  t o  mean t h a t  f a c t o r  p r i c e s  a r e  n o t  p r o p o r t i o n a l  t o  
m a r g i n a l  p r o d u c t i v i t i e s .
S p e c i a l  a t t e n t i o n  w i l l  be  d e v o t e d  t o  t h e  p o s t w a r  
p e r i o d  when t h e  i n c r e a s e d  a v a i l a b i l i t y  and r e l i a b i l i t y  o f  
d a t a  make p o s s i b l e  t h e  d i r e c t  u t i l i z a t i o n  o f  S o v i e t  
s o u r c e s . ^  The p o s t w a r  p e r i o d ,  e s p e c i a l l y  t h e  d e c a d e  o f  
t h e  1 9 6 0 ' s ,  h a s  a l s o  b e e n  one  o f  d e c l i n i n g  i n d u s t r i a l  
g r o w t h .  T h e r e f o r e  t h i s  p e r i o d  s h o u l d  o f f e r  t h e  m os t  f e r t i l e  
g r o u n d  f o r  t e s t i n g  t h e  e f f e c t s  o f  s t r u c t u r a l  d i s e q u i l i b r i u m .  
I n  c o n c e n t r a t i n g  on t h e  i n d u s t r i a l  s e c t o r  o f  t h e  S o v i e t  
econom y,  t h e  n a t u r a l  p r o c l i v i t y  o f  t h e  M a r x i a n  g r o w t h  
m o d e l ,  w h i c h  f o c u s e s  i t s  a t t e n t i o n  on t h e  p e r f o r m a n c e  o f  
t h e  i n d u s t r i a l  s e c t o r ,  i s  f o l l o w e d . ^  The a g r i c u l t u r a l  
s e c t o r ,  w h i l e  i m p o r t a n t  b o t h  a s  a c l a i m a n t  on S o v i e t
^ S e e  A p p e n d ix  B f o r  a  d e t a i l e d  d i s c u s s i o n  o f  
S o v i e t  d a t a  p r o b l e m s .
6p a u l  G r e g o r y ,  S o c i a l i s t  and  N o n s o c i a l i s t  I n d u s ­
t r i a l i z a t i o n  P a t t e r n s  (kew Y o r k :  P r a e g e r  f u b l i s b e r s ,  1 ^ 7 0 ) ,  
p . x x i . R e c e n t l y  some e c o n o m i s t s ,  e s p e c i a l l y  t h e  s o -  
c a l l e d  " r a d i c a l "  e c o n o m i s t s ,  h a v e  c o n c l u d e d  t h a t  t h e  
S o v i e t  e m p h a s i s  on t h e  i n d u s t r i a l  s e c t o r  was  due  more  t o  
S t a l i n  t h a n  t o  M arx .  The d i f f e r e n c e  b e t w e e n  a " S t a l i n i s t ” 
a n d  " M a r x i s t "  d e v e l o p m e n t  m o d e l  a p p e a r s  t o  b e  l a r g e l y  one 
o f  d e g r e e .
4r e s o u r c e s  and  a s  a c o n t r i b u t o r  t o  GNP, e x h i b i t s  e r r a t i c  
g r o w t h  t r e n d s  p r i m a r i l y  b e c a u s e  o f  t h e  v a g a r i e s  o f  t h e  
w e a t h e r .  The d i s t r i b u t i o n  o f  i n v e s t m e n t  and l a b o r  r e s o u r c e s  
b e t w e e n  i n d u s t r y  and  a g r i c u l t u r e ,  w h i c h  h a s  a d e f i n i t e  
b e a r i n g  on i n d u s t r i a l  g r o w t h ,  i s  n o t  c o n s i d e r e d  h e r e .
The P r e w a r  P e r i o d  
The p e r f o r m a n c e  o f  t h e  i n d u s t r i a l  s e c t o r  f r o m  1928 
t o  1940  i s  b r i e f l y  d e s c r i b e d  i n  T a b le  1 .  D u r in g  t h i s
TABLE 1
AVERAGE ANNUAL GROWTH RATES,
SOVIET INDUSTRY, 1 9 2 8 -1 9 4 0
P e r i o d I n d u s t r y A g r i c u l t u r e
1 9 2 8 -1 9 4 0 9 . 0 1 . 0
1 9 2 8 -1 9 3 3 8 . 0 - 4 . 5
1 9 2 8 -1 9 3 7 1 0 .3 0 . 9
1 9 3 3 -1 9 3 7 1 3 .2 8 . 3
1 9 3 7 -1 9 4 0 4 . 9 3 . ^
S o u r c e :  A p p e n d ix  A, T a b le  16 .
p e r i o d  i n d u s t r i a l  g r o w t h  a v e r a g e d  n i n e  p e r  c e n t  p e r  annum. 
D u r i n g  t h e  F i r s t  F i v e - Y e a r  P l a n  t h e  S o v i e t  economy e x p e r i ­
e n c e d  " a n  en o rm o u s  r e s h a p i n g  o f  i t s  t r a n s f o r m a t i o n  f u n c t i o n , "  
w h i l e  d u r i n g  t h e  Second F i v e - Y e a r  P l a n  t h e  economy " r e p r o ­
d u c e d  i t s e l f  i n  i t s  own image b u t  on an i n c r e a s i n g  s c a l e . " ?
I n  1937  w a r  s eem ed  im m in e n t  and  t h e  S o v i e t s  b e g a n  a r a p i d  
c h a n g e o v e r  f r o m  c i v i l i a n  t o  m i l i t a r y  p r o d u c t i o n .  S i n c e
? M o o r s t e e n  and P o w e l l ,  S o v i e t  C a p i t a l  S t o c k ,  p p .
299- 3 0 0 . ------------------------------------
5t h e  b e g i n n i n g  o f  t h e  p l a n n i n g  p e r i o d  i n  1928  i n d u s t r i a l  
o u t p u t  h a d  b e e n  q u a s i - m i l i t a r y  i n  n a t u r e ,  t h a t  i s ,  c a p a b l e  
o f  b e i n g  e a s i l y  c o n v e r t e d  f ro m  c i v i l i a n  t o  m i l i t a r y  u s e s .  
H o w ev e r ,  i n  1937 t h e  s h a r e  o f  m u n i t i o n s  i n  t o t a l  i n d u s ­
t r i a l  o u t p u t  b eg an  t o  r i s e  r a p i d l y ,  a s  c a n  b e  s e e n  i n  
A p p e n d ix  A,  T ab le  8 . D u r i n g  t h e  w ar  t h e  S o v i e t  Un ion  e x ­
p e r i e n c e d  a d e c l i n e  i n  i n d u s t r i a l  o u t p u t  a n d  l a r g e  l o s s e s  
i n  i t s  s t o c k  o f  human a n d  p h y s i c a l  c a p i t a l  s t o c k .  A f t e r  
t h e  w a r  t h e  i n c l u s i o n  o f  a d d i t i o n a l  t e r r i t o r y  w i t h i n  t h e  
U n io n  a n d  w a r  r e p a r a t i o n s  p a r t i a l l y  o f f s e t  p r e v i o u s  l o s s e s .  
B e c a u s e  o f  t h e  u n u s u a l ,  an d  n o n r e c u r r i n g ,  n a t u r e  o f  t h e s e  
e v e n t s ,  t h e  191+0 -1 9 5 0  p e r i o d  w i l l  be  e x c l u d e d  f ro m  t h i s
4- X, 88 t u d y .
The p r e w a r  g r o w t h  r e c o r d  o f  S o v i e t  i n d u s t r y  c a n  
b e s t  b e  d e s c r i b e d  a s  e x t e n s i v e .  By e x t e n s i v e  i s  m ean t  a 
g r o w t h  i n  o u t p u t  c o r r e s p o n d i n g  c l o s e l y  t o  t h e  g r o w t h  o f  
t h e  p r i n c i p a l  i n p u t s ,  c a p i t a l  and  l a b o r ,  a n d  n o t  t o  a more  
e f f i c i e n t  u t i l i z a t i o n  o f  t h e s e  i n p u t s .  T a b le  2 i l l u s t r a t e s  
how r a p i d l y  t h e s e  i n p u t s  g rew  d u r i n g  t h i s  p e r i o d .  W hi le  
r a p i d ,  t h e  r a t e  o f  i n c r e a s e  i n  i n v e s t m e n t  was n o t  s p e c ­
t a c u l a r  b y  h i s t o r i c a l  s t a n d a r d s .  As K u z n e t s  p o i n t s  o u t
t h e  low l e v e l  o f  t h e  c a p i t a l - o u t p u t  r a t i o  i n  
t h e  USSR i s  n o t  d i s t i n c t i v e ;  i t  i s  m a t c h e d ,  b o t h  
i n  t h e  l o n g  r u n  a n d  i n  t h e  p o s t - W o r l d  War I I  y e a r s .
Û
F o r  a d e s c r i p t i o n  o f  t h i s  p e r i o d  s e e  Raymond P .  
P o w e l l ,  "The S o v i e t  C a p i t a l  S t o c k  and  R e l a t e d  S t a t i s t i c a l  
S e r i e s  f o r  t h e  War Y e a r s , "  i n  Two S u p p le m e n t s  t o  R i c h a r d  
M o o r s t e e n  and Raymond P. P o w e l l  'The  S o v i e t  C a p i t a l  S t o c k , 
1 9 2 d - 1 9 6 2 * (New Haven:  The Economic G ro w th  C e n t e r ,  Y a le  
U n i v e r s i t y ,  1 9 6 8 ) .
b y  s e v e r a l  o t h e r  c o u n t r i e s .  What i s  d i s t i n c t i v e  
a b o u t  t h e  USSR i s  t h e  c o m b i n a t i o n  o f  r e l a t i v e l y  low 
i n c r e m e n t a l  c a p i t a l - o u t p u t  r a t i o s  w i t h  r a t h e r  h i g h  
c a p i t a l  f o r m a t i o n  p r o p o r t i o n s .9
T he re  w e re  h o w e v e r  s p e c i f i c  d i f f e r e n c e s  i n  t h e  US and  
S o v i e t  i n v e s t m e n t  p a t t e r n s .  S p e c i f i c a l l y ,  t h e  S o v i e t  U n ion  
e x p e r i e n c e d  a h i g h e r  r a t i o  o f  n e t  t o  g r o s s  i n v e s t m e n t ,  a 
h i g h e r  p e r c e n t a g e  o f  t o t a l  i n v e s t m e n t  a l l o c a t e d  t o  t h e  
i n d u s t r i a l  s e c t o r  a n d ,  w i t h i n  t h i s  s e c t o r ,  a h i g h e r  p e r ­
c e n t a g e  o f  i n v e s t m e n t  f u n d s  g o i n g  t o  h e a v y  i n d u s t r y . ^ ®
F o r  t h e  U . S . S . R .  t h e  r a t i o  o f  i n d u s t r y  t o  t o t a l  i n v e s t m e n t  
was b e t w e e n  t h i r t y - f i v e  and  f o r t y  p e r  c e n t ,  t h e  r a t i o  o f
TABLE 2
AVERAGE ANNUAL GROWTH, INDUSTRIAL 
INVESTMENT AND LABOR, 1 9 2 8 - 1 9 ^ 0
P e r i o d I n v e s t m e n t L a b o r
1 9 2 8 -1 9 4 0 1 0 .7 9 . 4
1 9 2 8 -1 9 3 3 1 4 .1 1 1 . 5
1 9 2 8 -1 9 3 7 1 4 .6 8 . 6
1 9 3 3 -1 9 3 7 1 5 .2 5 . 0
1 9 3 7 -1 9 4 0 - 0 . 3 3 . 7
S o u r c e :  T a b le  3 and  T a b l e  1 6 ,  A p p en d ix  A.
% imon K u z n e t s ,  "A C o m p a r a t i v e  A p p r a i s a l , "  i n  
Economic T r e n d s  i n  t h e  S o v i e t  U n i o n , e d .  by  Abram B e r g s o n  
and  Simon K u z n e t s  (C am b r id g e :  h a r v a r d  U n i v e r s i t y  P r e s s ,  
1 9 6 3 ) ,  p .  3 5 7 .
^^Norraan M. K a p l a n ,  " C a p i t a l  F o r m a t i o n  a n d  A l l o c a ­
t i o n , "  i n  S o v i e t  Economic G ro w th , e d .  b y  Abram B e r g s o n  
( E v a n s t o n :  Row, P e t e r s o n  and Company, 1 9 5 3 ) ,  p . 3 7 .
7h e a v y  i n d u s t r i a l  i n v e s t m e n t  t o  t o t a l  i n v e s t m e n t  was t w e l v e  
p e r  c e n t  a n d  t h e  r a t i o  o f  n e t  t o  g r o s s  i n v e s t m e n t  was b e ­
t w e e n  s e v e n t y - f i v e  a n d  e i g h t y - f i v e  p e r  c e n t .  F o r  t h e  
U n i t e d  S t a t e s  t h e  r e s p e c t i v e  f i g w e s  w e r e  t w e n t y - f i v e  p e r  
c e n t ,  e i g h t  p e r  c e n t  a n d  f i f t y  t o  s i x t y  p e r c e n t .
As T a b le  2 i n d i c a t e s ,  t h e  S o v i e t s  w e re  a b l e  t o  i n ­
c r e a s e  i n d u s t r i a l  m a n - h o u r s  w orked  a t  a r a p i d  r a t e  d u r i n g  
t h e  p r e w a r  p e r i o d .  T h i s  was a c c o m p l i s h e d ,  m o r e o v e r ,  w i t h ­
o u t  t h e  a i d  o f  a r a p i d  i n c r e a s e  i n  t h e  p o p u l a t i o n .  I n  l i e u  
o f  p o p u l a t i o n  g r o w t h ,  t h e  S o v i e t s  r e l i e d  on t h e  w i t h d r a w a l  
o f  s u r p l u s  l a b o r  f r o m  t h e  a g r i c u l t u r a l  s e c t o r  f o r  u s e  i n  
i n d u s t r y .  E m p h a s i s  was a l s o  p l a c e d  on i n c r e a s i n g  t h e  f u l l ­
t i m e  p a r t i c i p a t i o n  o f  women i n  t h e  n a t i o n a l  economy.
The g r o w t h  r a t e s  i n  T a b le  3 s e r v e  t o  i l l u m i n a t e  
t h e  l a r g e  s t r u c t u r a l  t r a n s f o r m a t i o n  w h i c h  o c c u r r e d  d u r i n g  
t h e  p r e w a r  p e r i o d .  B o t h  p o p u l a t i o n  an d  t h e  t o t a l  l a b o r  
f o r c e  grew r e l a t i v e l y  s l o w l y .  H o w ev er ,  t h e  u r b a n  p o p u l a ­
t i o n  and  t h e  i n d u s t r i a l  l a b o r  f o r c e  g re w  r a p i d l y  w h i l e  
t h e  r u r a l  p o p u l a t i o n  g re w  v e r y  l i t t l e  a n d  t h e  a g r i c u l t u r a l  
l a b o r  f o r c e  a c t u a l l y  d e c l i n e d .  The h y p o t h e s i s  t h a t  i n  1928 
t h e r e  was ”a s u r p l u s  a g r i c u l t u r a l  p o p u l a t i o n  o f  10  t o  20  
p e r  cent? ’^  seem s  r e a s o n a b l e  i n  v i e w  o f  t h e s e  t r e n d s .
^ ^ I b i d . , p p .  1; ^ ,  5 2 , a n d  5 6 .
^^W arren  W. E a s o n ,  " L a b o r  F o r c e , "  i n  Economic 
T r e n d s  i n  t h e  S o v i e t  U n io n ,  e d .  b y  Abram B e rg s o n  and  Simon 
k u z n e t s  (C a m b r id g e ;  H a r v a r d  U n i v e r s i t y  P r e s s ,  1 9 6 3 ) ,  p .  UO.
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GROWTH OP POPULATION AND LABOR FORCE, 1928-19l(.0
P o p u l a t i o n
T o t a l U rban R u r a l
(COO'S) (OOO's)  ( ^ ) * (OOO's) ( ^ ) *
1 4 4 , 9 0 0
1 9 6 ,3 0 0 2 . 3
2 7 , 6 0 0  
6 2 ,0 0 0  7 . 0
1 2 2 ,3 0 0  ' 
1 3 4 , 3 0 0 0 .8
L a b o r  F o r c e
8 6 ,1 0 0
1 0 0 ,8 0 0 1 . 3
1 5 ,5 0 0  
4 0 , 8 0 0  8 . 4
7 0 ,6 0 0
6 0 , 0 0 0 - 1 . 5
'"•Average A n n u a l  R a t e s  o f  G row th
S o u r c e :  W a r re n  W. E a s o n ,  " L a b o r  F o r c e , "  i n
Econom ic  T ren d s  i n  t h e  S o v i e t  U n i o n , e d .  b y  Abram B e rg s o n  
an d  S im on K u z n e t s  (C a m b r id g e :  H a r v a r d  U n i v e r s i t y  P r e s s ,  
1 9 6 3 ) ,  p p .  7 2 - 7 3  a n d  p .  7 7 .
C o n s i d e r i n g  o n l y  t h e  number  o f  p e r s o n s  i n  t h e  l a b o r  
f o r c e  may o b s c u r e  many i m p o r t a n t  f a c t o r s  w h i c h  c o n t r i b u t e d  
t o  t h e  m a rk e d  i n c r e a s e  i n  i n d u s t r i a l  o u t p u t  d u r i n g  t h i s  
p e r i o d .  As E a s o n  h a s  p o i n t e d  o u t ,  t h e  r u r a l - u r b a n  movement 
d u r i n g  t h i s  p e r i o d  " r a i s e d  t h e  l e v e l  o f  s k i l l s ,  m o d e r a t e d  
s e a s o n a l i t y  an d  o t h e r w i s e  t e n d e d  t o  i n c r e a s e  t h e  y e a r l y  
a v e r a g e  num ber  o f  h o u r s  on t h e  j o b  ( e s p e c i a l l y  i n  t h e
9c a s e  o f  f e m a l e s . ) The a v e r a g e  a n n u a l  i n c r e a s e  i n  h o u r s  
w o r k e d  p e r  y e a r  f ro m  1928 u n t i l  19^0  was one  p e r  c e n t .  
H o w ev er ,  t h e  a v e r a g e  number  o f  f e m a l e s  w o r k i n g  e a c h  w o rk ­
d a y  i n c r e a s e d  b y  t h r e e  p e r  c e n t  p e r  y e a r  w h i l e  t h e  c o r r e s ­
p o n d i n g  f i g u r e  f o r  m a l e s  was j u s t  o v e r  one p e r  c e n t
O t h e r  t r e n d s  w h i c h  f a v o r e d  t h e  p r o c e s s  o f  r a p i d  
i n d u s t r i a l  g r o w t h  i n c l u d e  a c h an g e  i n  t h e  a g e  d i s t r i b u t i o n ,  
o f  t h e  p o p u l a t i o n  and  a r a p i d  i n c r e a s e  i n  t h e  s k i l l  l e v e l  
o f  t h e  l a b o r  f o r c e .  D i s l o c a t i o n  d u r i n g  t h e  C i v i l  War and  
t h e  War w i t h  t h e  P e a s a n t s  p r o d u c e d  d e c l i n i n g  b i r t h  r a t e s  
t h r o u g h o u t  t h e  e a r l y  1 9 2 0 ' s . By 1928 t h e s e  d e c l i n i n g  
b i r t h  r a t e s  had  c h a n g e d  t h e  age  d i s t r i b u t i o n  o f  t h e  S o v i e t  
p o p u l a t i o n ,  i n c r e a s i n g  t h e  number  o f  p e r s o n s  o f  w o r k i n g  
a ge  a s  a p e r  c e n t  o f  t h e  t o t a l  p o p u l a t i o n ,  w h ic h  f a c i l i t a t e d  
t h e  a c h i e v e m e n t  o f  h i g h  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e s .  
L a b o r  f o r c e  s k i l l  g r e w  r a p i d l y  a s  a r e s u l t  o f  l a r g e - s c a l e  
o n - t h e - j o b  t r a i n i n g  p r o g r a m s  an d  i n c r e a s e d  t h e  e d u c a t i o n a l  
s t o c k  b y  an  a v e r a g e  a n n u a l  r a t e  o f  b e t w e e n  1 1 . 2  and  1 1 . 8  
p e r  c e n t  f ro m  1926  t o  1 9 3 9 . ^ ^  Thus human c a p i t a l  i n c r e a s e s  
w e r e  g r e a t e r  t h a n  t h o s e  r e c o r d e d  f o r  p h y s i c a l  c a p i t a l
l ^ W a r re n  W. E a s o n ,  " P o p u l a t i o n  a n d  L a b o r  F o r c e , "  i n  
S o v i e t  Economic  G ro w th , e d .  b y  Abram B e r g s o n  ( E v a n s t o n :
Row, P e t e r s o n  and  Coirpany,  1953)»  P* 1 0 6 .
^ E a s o n ,  " L a b o r  F o r c e , "  p .  l | .8.
l ^ S t a n l e y  H. C o h n , "The S o v i e t  Economy:  P e r f o r m a n c e  
a n d  G r o w t h , "  i n  The D ev e lo p m en t  o f  t h e  S o v i e t  Economy, e d .  
b y  V l a d i m i r  G. Treml (New York: F r e d e r i c k  A. P r a e g e r ,  
P u b l i s h e r s ,  1 9 6 8 ) ,  p .  3 6 .
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( s e e  T a b l e  2) and  b e c a u s e  o f  t h e  n a t u r e  o f  t h e  t r a i n i n g  
r e c e i v e d  t h e  S o v i e t s  w e r e  a b l e  t o  a c h i e v e  t h i s  i n c r e a s e  i n  
human c a p i t a l  w i t h  m i n i m a l  i n v e s t m e n t  e x p e n d i t u r e s  on t h e  
e d u c a t i o n a l  i n f r a s t r u c t u r e .  C h a r l e s  W i l b e r  h a s  commented 
t h a t  " t r a i n e d  i n d u s t r i a l  w o r k e r s  w e re  p o s s i b l y  t h e  m ost  
i m p o r t a n t  o u t p u t  o f  t h e  new f a c t o r i e s d u r i n g  t h i s  p e r i o d .
I t  was n o t e d  e a r l i e r  t h a t  p r e w a r  i n d u s t r i a l  g r o w t h  
was p r i m a r i l y  due t o  a n  i n c r e a s e  i n  i n d u s t r i a l  i n p u t s .
T h i s  a rg u m e n t  may b e  g i v e n  e m p i r i c a l  c o n t e n t  by  e x a m in in g  
t h e  g r o w t h  o f  i n d u s t r i a l  o u t p u t  d u e ,  on t h e  one h a n d ,  t o  
i n p u t s  a n d ,  on t h e  o t h e r  h a n d ,  t o  i n c r e a s e s  i n  t e c h n o l o g y  
a n d  e f f i c i e n c y .  By t o t a l i n g  t h e  two co lum ns  o f  T a b le  Ij.
TABLE k
SOURCES OF INDUSTRIAL GROWTH, 1928-19^0""'
P e r i o d
Combined F a c t o r  
I n p u t s
T e c h n o lo g y  and  
E f f i c i e n c y
1 9 2 8 -1 9 3 2 9 . 9  -  1 0 .7 - 2 .5  -  - 3 .3
1 9 3 2 -1 9 3 7 6 . 7  -  7 .3 5 . 5  -  4 . 9
1 9 3 7 -1 9 4 0 5 . 9  -  6 .4 2 .7  -  2 .3
1 9 2 8 -1 9 4 0 7 . 5  -  8 . 2 1 .7  -  1 .3
'" 'Average A n n u a l  R a t e s .  The r a n g e s  g i v e n  r e s u l t  
f r o m  f h e  i m p u t a t i o n  o f  an e i g h t  and  t w e n t y  p e r  c e n t  r a t e  o f  
r e t u r n  on t h e  S o v i e t  c a p i t a l  s t o c k .
S o u r c e  : Raymond P .  P o w e l l ,  " I n d u s t r i a l  P r o d u c t i o n , "  
i n  E conom ic  T ren d s  i n  t h e  S o v i e t  U n i o n ,  e d .  by  Abram 
B e r g s o n  and  ^ i m o n  K u z n e t s  ( C a m b r id g e : H a r v a r d  U n i v e r s i t y  
P r e s s ,  1 9 6 3 ) ,  p p .  1 7 1 - 7 2 .
C h a r l e s  K. W i l b e r ,  The S o v i e t  M odel  and U n d e r ­
d e v e l o p e d  C o u n t r i e s  ( C h a p e l  H i l l : The U n i v e r s i t y  o f  W o r th  
C a r o l i n a  P r e s s ,  l 9 6 9 ) ,  p .  103 .
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t h e  g r o w t h  r a t e s  shown i n  T a b le  1 a r e  a p p r o x i m a t e d .
P o w e l l ' s  r e s u l t s  w e re  o b t a i n e d  b y  t h e  i m p l i c i t  u s e  o f  a 
C o b b -D o u g la s  p r o d u c t i o n  f u n c t i o n  and  he  a d m i t s  t h a t  " e l a s ­
t i c i t i e s  o f  s u b s t i t u t i o n  b e t w e e n  i n p u t s ,  i n  t h e  s h o r t  r u n  
a n d  f o r  s u c h  e x t r e m e  c h a n g e s  i n  f a c t o r  p r o p o r t i o n s  a s  o c ­
c u r r e d ,  w e r e  p r o b a b l y  l o w e r  t h a n  t h e s e  I  a s s u me . Thi s  
a d m i s s i o n ,  i n  c o n j u n c t i o n  w i t h  t h e  r e c e n t  works  c i t e d  i n  
f o o t n o t e  3 a b o v e ,  s u p p o r t s  t h e  b e l i e f  t h a t  a p r o d u c t i o n  
f u n c t i o n  w h i c h  a d m i t s  a v a r i a b l e  e l a s t i c i t y  o f  s u b s t i t u ­
t i o n  s u c h  a s  t h a t  t o  b e  p r e s e n t e d  i n  C h a p t e r  2 may o f f e r  
a s u p e r i o r  a n a l y t i c  f ram e w o rk  f o r  e x a m i n i n g  S o v i e t  econom ic  
g r o w t h ,  i r r e g a r d l e s s  o f  t h e  e x t e n t  o f  s t r u c t u r a l  d i s e q u i l i b ­
r i u m .
A g r e a t  d e a l  more c o u l d  b e  s a i d  a b o u t  t h e  p r e w a r
1 Ap e r i o d  i n  S o v i e t  econom ic  h i s t o r y .  B u t  a d d i t i o n a l  d e t a i l  
w ou ld  n o t  o b s c u r e  t h e  f a c t  t h a t ,  d e s p i t e  t h e  many p r o b le m s  
e n c o u n t e r e d ,  S o v i e t  i n d u s t r i a l  g r o w t h  t h r o u g h o u t  t h i s  
p e r i o d  was  r a p i d .  F u r t h e r m o r e ,  w i t h  t h e  e x c e p t i o n  o f  t h e  
w a r  y e a r s ,  t h i s  g r o w t h  was c o n t i n u e d  l a r g e l y  u n a b a t e d  
t h r o u g h  t h e  1 9 6 0 ' s ,  a f t e r  w h i c h  g r o w t h  r a t e s  b e g a n  t o  d e ­
c l i n e .  An e x a m i n a t i o n  o f  t h e  p o s t w a r  p e r i o d  i s  now a p ­
p r o p r i a t e  .
^ R a y m o n d  P. P o w e l l ,  " I n d u s t r i a l  p r o d u c t i o n , " i n  
Econom ic  T r e n d s  i n  t h e  S o v i e t  U n i o n , e d .  b y  Abram B e r g s o n  
a nd  Simon K u z n e t s  (C am b r id g e :  h a r v a r d  U n i v e r s i t y  P r e s s ,  
1 9 6 3 ) ,  p .  173 .
T AOn t h i s  p e r i o d  s e e  A le c  N o v e ,  An Economic H i s t o r y
o f  t h e  U . S . S . R .  ( B a l t i m o r e :  P e n g u i n  B o o k s ,  1 9 6 9 ) ,  C h a p t e r s  
----------------------
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The P o s t w a r  P e r i o d  
I n d u s t r i a l  o u t p u t  c o n t i n u e d  t o  grow r a p i d l y  d u r i n g  
t h e  e a r l y  a n d  m i d d l e  1 9 5 0 ' s .  By I 9 6 0 ,  h o w e v e r ,  i t  was 
c l e a r  even  f r o m  t h e  S o v i e t  d a t a  t h a t  t h e  h i g h  g r o w th  r a t e s  
o f  t h e  p r e w a r  a n d  p o s t w a r  r e c o v e r y  y e a r s  w ere  n o t  b e i n g  
s u s t a i n e d .  The d e c l i n e  i n  i n d u s t r i a l  g r o w t h  r a t e s  shown in. 
T a b le  5 h a s  b e e n  t h e  s u b j e c t  o f  much comment by  W e s t e r n  
s c h o l a r s .  I n  a c c o u n t i n g  f o r  t h i s  d e c l i n e  a t t e n t i o n  h a s  
c e n t e r e d ,  a s  i t  d i d  i n  a c c o u n t i n g  f o r  t h e  r a p i d  g r o w t h  r a t e s  
o f  t h e  p r e w a r  p e r i o d ,  on t h e  n a t u r e  and  g r o w t h  o f  i n d u s ­
t r i a l  i n p u t s - - c a p i t a l  ( i n v e s t m e n t )  and  l a b o r .
TABLE 5
AVERAGE ANUTJAL GROWTH RATES, SOVIET INDUSTRY, 1 9 5 0 -1 9 6 6
P e r i o d
W e s t e r n
S o u r c e s
S o v i e t
S o u r c e s
1 9 5 0 - 1 9 5 5 1 0 . 4 1 2 . 7
1 9 5 0 - 1 9 5 8 1 0 . 0 1 1 . 9
1 9 5 8 -1 9 6 6 6 . 7 9 . 4
1 9 5 0 - 1 9 6 6 8 . 4 1 0 . 8
1 9 6 6 - 1 9 7 2 * 8 . 3
’“'N o t  A v a i l a b l e
S o u r c e :  A p p e n d ix  A, T a b le  1 6 ;  A ppend ix  B,  T a b le  2.
O ver  t h e  l a s t  s e v e r a l  y e a r s  t h e r e  have  b e e n  i n ­
c r e a s i n g l y  f r e q u e n t  r e f e r e n c e s  t o  l a b o r  s h o r t a g e s  i n  t h e  
S o v i e t  p r e s s .  A p p a r e n t l y  s h o r t a g e s  a r e  n o t  y e t  g e n e r a l ,  
b e i n g  c o n f i n e d  t o  " c e r t a i n  s k i l l s  a n d  . . . v a r i o u s
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regions and c i t i e s . W h e n  considering the nature of
labor inputs, it is especially true in the postwar period
t h a t  t h e  num b er  o f  w o r k e r s  d o es  n o t  r e v e a l  t h e  e n t i r e
situation. Other considerations, such as labor skills,
distribution of the labor force by area and occupation and
the efficiency with which the available labor force is
POutilized also play a role.
As Table 6 illustrates, the growth of population 
since 19^0 has been low— an average annual increase of
1.6 per cent— and declining--from a 1.8 per cent average 
annual rate over 1950-1960 to a 1.1 per cent average an­
nual rate from 1965  to 1968.  Low wartime births plus a 
decline in the crude birthrate from 2 6 . 7  per 1000 popula­
tion in 1950 to 1 7 . 3  per 1000 population in 1970 appear to
preclude any significant natural population increase in
21the near future. The changing age-sex distribution of 
the population resulting from these low birthrates also 
has intensified the problems associated with a slowly 
growing population. The able-bodied population has declined
'^Murray P e s h b a c h  and S t e p h e n  Rapaw ay,  " L a b o r  a n d  
W a g e s , "  i n  E c o n o m ic  P e r f o r m a n c e  a n d  t h e  M i l i t a r y  B u rd en  i n  
t h e  S o v i e t  U n i o n ,  U. S. C o n g r e s s ,  J o i n t  Economic C o m m it tee  
( W a s h i n g t o n ,  Ï). C . :  Government  P r i n t i n g  O f f i c e ,  1 9 7 0 ) ,  p .
7 1 .
^ ^ a r r e n  W. E a s o n ,  P a n e l  D i s c u s s i o n ,  i n  D im e n s io n s  
o f  S o v i e t  E conom ic  P o w e r ,  U. S. C o n g r e s s ,  J o i n t  Economic  
C o m m it te e  ( W a s h i n g t o n ,  Î). C. : G o v e rn m en t  P r i n t i n g  O f f i c e ,
1 9 6 2 ) ,  p .  1 8 .
^ ^ T s e n t r a l ' noe S t a t i s t i c h e s k o e  U p r a v l e n i e  p r i  
S o v e t e  M i n i s t r o v  S . S . S . R . ,  N a ro d n o e  K h o z i a i s t v o  S . S . S . R . 
b 1970  g o d u  (Moscow, 1 9 7 1 ) ,  P • U7.
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f ro m  5 7 . 3  p e r  c e n t  o f  t h e  t o t a l  p o p u l a t i o n  i n  1950 t o  51+«6
p e r  c e n t  i n  1 9 6 9 .  A b l e - b o d i e d  f e m a l e s  h ave  d e c l i n e d  f ro m
5 6 . 6  p e r  c e n t  o f  t o t a l  f e m a l e s  t o  5 1 . 9  p e r  c e n t  o v e r  t h e  
PPsame p e r i o d .
TABLE 6
AVERAGE ANNUAL GROWTH, POPULATION AND 
LABOR FORCE, 1 9 5 0 -1 9 6 8
P e r i o d P o p u l a t i o n
T o t a l
L a b o r
F o r c e
I n d u s t r i a l
L a b o r
F o r c e
A g r i c u l t u r a l
L abor
F o r c e
1 9 5 0 -1 9 6 0 1 . 8 1 . 2 3 . 6 - 1 . 0
1 9 6 0 -1 9 6 5 1 . 6 2 . 0 3 . 9 - 0 .7
1 9 6 5 -1 9 6 8 1 . 1 1 . 6 3 . 5 - 2 . 0
1 9 5 0 -1 9 6 8 1 . 6 1 .5 3 . 9 - 1 . 1
S o u r c e :  M u r ra y  P e s h b a c h  a n d  S t e p h e n  Rapaway,
" L a b o r  an d  W a g e s , "  i n  Economic  P e r f o r m a n c e  an d  t h e  M i l i t a r y  
B u rd en  i n  t h e  S o v i e t  U n i o n , U. S .  C o n g r e s s ,  J o i n t  Economic 
C om m it tee  ( W a s h i n g t o n ,  D. C . : G overnm en t  P r i n t i n g  O f f i c e ,
1 9 7 0 ) ,  p .  7 5 .
W h i l e  t h e  t o t a l  l a b o r  f o r c e  grow r o u g h l y  a t  t h e  
same r a t e  a s  t h e  p o p u l a t i o n ,  t h e  i n d u s t r i a l  l a b o r  f o r c e  
grew o v e r  t w i c e  a s  f a s t  as  t h e  t o t a l  l a b o r  f o r c e .  The 
h i g h e r  i n d u s t r i a l  l a b o r  g r o w t h  was a c c o m p l i s h e d  b y  c o n ­
t i n u e d  a b s o r p t i o n  o f  a g r i c u l t u r a l  l a b o r  i n t o  t h e  i n d u s t r i a l
^ M u r r a y  P e s h b a c h ,  " P o p u l a t i o n , "  i n  Economic P e r ­
f o rm a n c e  an d  t h e  M i l i t a r y  Burden  i n  t h e  S o v i e t  Union%
U. S . C o n g r e s s , J o i n t  Economic Com m it tee  ( W a s h i n g t o n ,  D. C. 
G overnm en t  P r i n t i n g  O f f i c e ,  1 9 7 0 ) ,  p .  61 .
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l a b o r  f o r c e .  The r e s i d u a l  i n c r e a s e ^ ^  i n  t h e  l a b o r  f o r c e  
was a c c o m p l i s h e d  b y  i n c r e a s i n g  p a r t i c i p a t i o n  r a t e s ,  p r i ­
m a r i l y  o f  f e m a l e s ,  an d  b y  r e d u c i n g  m a n d a t o r y  e d u c a t i o n a l  
r e q u i r e m e n t s  i n  1 9 5 8 . ^ ^  The a l r e a d y  h i g h  p a r t i c i p a t i o n  
r a t e s  o f  b o t h  s e x e s ,  t h e  s lo w  g r o w t h  i n  t h e  number  o f  p e r ­
s o n s  r e a c h i n g  s i x t e e n  b e c a u s e  o f  d e c l i n i n g  b i r t h r a t e s  and 
t h e  d i f f i c u l t  a g r i c u l t u r a l  s i t u a t i o n  w o u ld  i n d i c a t e  t h e  
f u t u r e  g r o w t h  i n  i n d u s t r i a l  l a b o r  s h o u l d  b e  more i n  l i n e  
w i t h  t h e  n a t u r a l  g r o w t h  o f  t h e  p o p u l a t i o n .  ^
C o u p led  w i t h  t h e  r e l a t i v e l y  s lo w  i n c r e a s e s  i n  t h e  
l a b o r  f o r c e  h a s  b e e n  a d e c l i n e  i n  h o u r s  w orked  p e r  d ay  
f r o m  8 . 0  t o  6 . 6 7  b e t w e e n  1950  an d  1966 an d  a d e c l i n e  i n  
t h e  d a y s  w ork ed  p e r  y e a r  f r o m  2 7 6 . 3  t o  2 6 6 . o v e r  t h e  
same p e r i o d .  The r e s u l t  h a s  b e e n  a d e c l i n e  i n  h o u r s  worked  
p e r  y e a r  f r o m  2 2 1 0 . ^ 0  i n  1950 t o  1 7 5 ^ -8 8  i n  1 9 6 6 . ^ ^  W hi le  
g r o w t h  i n  t h e  number  o f  w o r k e r s  was s u f f i c i e n t  t o  s u s t a i n  
an  a v e r a g e  a n n u a l  i n c r e a s e  i n  m a n - h o u r s  w ork ed  p e r  y e a r  o f
^ ^ C a l c u l a t e d  f ro m  T a b le  6 b y  d e t e r m i n i n g  t h e  d i f ­
f e r e n t i a l  b e tw e e n  t o t a l  l a b o r  f o r c e  g r o w t h ,  i n d u s t r i a l  
l a b o r  f o r c e  g r o w t h  and  t h e  d e c l i n e  i n  t h e  g r o w t h  o f  t h e  
a g r i c u l t u r a l  l a b o r  f o r c e .
These  moves w e r e  p a r t i a l l y  o f f s e t  i n  1981 when 
i t  was a n n o u n c e d  t h a t  t h e  d e m o b i l i z a t i o n  o f  t h e  armed 
f o r c e s  was t o  b e  d i s c o n t i n u e d .
^^The number o f  m a l e s  r e a c h i n g  ag e  17 i s  e x p e c t e d  
t o  i n c r e a s e  b y  an a n n u a l  a v e r a g e  r a t e  o f  o n l y  0 . 3  p e r  c e n t  
d u r i n g  t h e  d e c a d e  o f  t h e  1 9 7 0 ' s  a c c o r d i n g  t o  M u r r a y  
P e s h b a c h ,  M i l i t a r y  B u rd e n  i n  t h e  S o v i e t  U n i o n , p .  68 .
^ ^ A p p en d ix  A, T a b le  11 an d  T a b le  1 6 .
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2 . 5  p e r  c e n t  o v e r  1 9 5 0 - 1 9 6 6 ,  a c t u a l  d e c l i n e s  i n  m a n - h o u r s  
w o rk ed  w e r e  r e c o r d e d  i n  I 9 6 0  and  1 9 6 1 . A p o s s i b l e  
r a t i o n a l e  f o r  t h e  S o v i e t  p o l i c y  o f  r e d u c i n g  t h e  number o f  
d ay s  w o r k e d  p e r  y e a r  was p r o v i d e d  b y  Cohn:
S i n c e  1958 t h e  U . S . S . R .  h a s  r e d u c e d  t h e  l e n g t h  
o f  t h e  w o r k i n g  y e a r  f a r  more t h a n  any  o t h e r  m a j o r  
n a t i o n  t o  a l e v e l  b e lo w  t h a t  o f  t h e  o t h e r  s i x  m a j o r  
e c o n o m i e s .  T h is  p a r a d o x i c a l  p o l i c y  m i g h t  be e x ­
p l a i n e d  i n  t e r m s  o f  an o f f i c i a l  p o l i c y  t o  s u b s t i t u t e ^  
a d d i t i o n a l  l e i s u r e  f o r  goods  i n  c o n s u m p t io n  p o l i c y .
Whatever the rationale, the industrial labor input 
shows less rapid rates of increase in the postwar period 
than during the prewar period. However, reductions in 
hours worked do not signify corresponding reductions in 
output per man-hour. For Western countries whose labor 
force participation rates are lower than those in the 
Soviet Union, it has been estimated that the productivity 
offset is twenty-five to thirty-five per cent when the 
work week is reduced from forty-eight to forty hours and
^ T h e  w ork  week was t o  be  g r a d u a l l y  r e d u c e d  o v e r  
t h e  p e r i o d  f ro m  1956  t o  I 9 6 0 .  F i r m s  w i t h  l a b o r  r e s e r v e s  
w e r e  t o  b e  t h e  f i r s t  t o  make t h i s  r e d u c t i o n .  Few f i r m s ,  
h o w e v e r ,  w o u ld  a d m i t  t o  h a v i n g  r e s e r v e  l a b o r  and  a s  a r e ­
s u l t  t h e  g r e a t e s t  r e d u c t i o n s  i n  t h e  w o rk  week t o o k  p l a c e  
n e a r  t h e  en d  o f  I 9 6 0 .  F o r  an  e x p l a n a t i o n  o f  t h i s  phenomenon 
s e e  C h a p t e r  2 .  I t  s h o u l d  b e  n o t e d  t h a t  t h i s  d e c r e a s e  in. 
t o t a l  m a n - h o u r s  w o rk e d  was a n o n r e c u r r i n g  e v e n t  a n d  t h a t  
t h e  g r o w t h  r a t e  o f  m a n -h o u rs  w o rk e d  r o s e  t o  o v e r  t h r e e  p e r  
c e n t  p e r  annum i n  1962  and h a s  r e m a i n e d  a t  t h a t  l e v e l .
^ ® S t a n l e y  H. Cohn, " S o v i e t  G ro w th  R e t a r d a t i o n :
T re n d s  i n  R e s o u r c e  A v a i l a b i l i t y  and  E f f i c i e n c y , "  i n  New 
D i r e c t i o n s  i n  t h e  S o v i e t  Economy, U. S .  C o n g r e s s ,  J o i n t  
Economic  Commit tee  ( W a s h in g to n ,  D. C. :  Governm ent  P r i n t i n g  
O f f i c e ,  1 9 6 6 ) ,  p .  102 .
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t h i r t y - s i x  p e r  c e n t  when h o u r s  w o rk e d  p e r  d a y  a r e  r e d u c e d  
f r o m  e i g h t  t o  s e v e n . M o r e o v e r ,  a s  t h e  e d u c a t i o n a l  an d  
s k i l l  l e v e l  o f  t h e  l a b o r  f o r c e  i n c r e a s e s ,  t h e  p r o d u c t i v i t y  
o f  t h a t  l a b o r  w i l l  r i s e ,  p r o v i d i n g  a f u r t h e r  o f f s e t  t o  r e ­
d u c t i o n s  i n  h o u r s  w o rk ed .  F o r  e x a m p le ,  D e n i s o n  e s t i m a t e s  
t h a t  " e d u c a t i o n  r a i s e d  t h e  a v e r a g e  q u a l i t y  o f  A m er ican  
l a b o r  b y  9 p e r  c e n t  ( o r  0 . 7  p e r  c e n t  a y e a r ) " ^ ®  f ro m  19^0  
t o  1 9 6 2 . F rom  t h e  s t a n d p o i n t  o f  human c a p i t a l  g r o w t h ,  t h e  
S o v i e t  d e c i s i o n  t o  d e c r e a s e  m a n d a t o r y  e d u c a t i o n a l  r e q u i r e ­
m e n t s  a p p e a r s  s h o r t s i g h t e d .
As T a b le  7 i l l u s t r a t e s ,  t h e  g r o w t h  o f  human c a p i t a l  
h a s  d e c l i n e d  m a r k e d l y  s i n c e  I 9 6 0 ,  b o t h  i n  r e l a t i o n  t o  t h e  
p r e w a r  p e r i o d  and  t h e  i m m e d ia t e  p o s t w a r  p e r i o d .  I t  i s  
s m a l l  w o n d e r  t h a t
t h e r e  h a s  b e en  i n c r e a s i n g  d i s c u s s i o n  and  o f f i c i a l  
s t a t e m e n t s  a s  t o  s h o r t a g e s  o f  h i g h l y  s k i l l e d  l a b o r ,  
d i f f i c u l t i e s  i n  f i n d i n g  em ploym ent  f o r  t e e n a g e r s  who 
a r e  i n a d e q u a t e l y  t r a i n e d  f o r  i n d u s t r i a l  o c c u p a t i o n s  
Æ n d 7  i n a d e q u a t e  v o c a t i o n a l  o u t l e t s  f o r  women a n d  
T o w - s k i l l e d  p e r s o n s  . . . 3
As o f  1970  o n l y  3 . 1  p e r  c e n t  o f  t h e  p o p u l a t i o n  p o s s e s s e d  a
c o l l e g e  d e g r e e  and  t h e  a v e r a g e  e d u c a t i o n a l  a t t a i n m e n t  o f
^ E d w a r d  P .  D e n i s o n ,  Why G-rowth R a t e s  D i f f e r  
( W a s h i n g t o n :  The B r o o k i n g s  I n s t i t u t i o n ,  1 9 6 7 ) ,  p .  6 1 .
W h i l e  D e n i s o n ' s  s t u d y  c o n c e r n e d  o n l y  W e s t e r n  c o u n t r i e s ,  
h i s  m e t h o d o l o g y  i s  u s e d  i n  s t u d i e s  o f  t h e  S o v i e t  economy. 
S e e ,  f o r  e x a m p l e ,  Abram B e r g s o n ,  P l a n n i n g  and  P r o d u c t i v i t y  
U n d e r  S o v i e t  S o c i a l i s m  (New Y o rk :  Columbia  U n i v e r s i t y  
P r e s s ,  1 9 6 0 J .
^ ^ D e n i s o n ,  Why G ro w th  R a t e s  D i f f e r , p .  7 8 .
^ ^ S t a n l e y  H. Cohn, New D i r e c t i o n s , p .  115*
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12t h e  p o p u l a t i o n  was  7*3 y e a r s  o f  s c h o o l i n g .
TABLE 7
AVERAGE ANNUAL GROWTH OF HUMAN CAPITAL, 1 9 2 8 -1 9 6 4
P e r i o d T o t a l P e r  W orker
1 9 2 8 - 1 9 4 0 1 3 . 8 _ _
1 9 5 0 - 1 9 5 8 7 . 0 4 . 9*
1 9 5 8 - 1 9 6 1 4 . 6 3 . 1^
1 9 6 3 - 1 9 6 4 4 . 6 2 . 8
* 1951-1959
^ 1 9 6 0 - 1 9 6 2
S o u r c e s :  James  H. N o r e n ,  " S o v i e t  I n d u s t r y  T re n d s
i n  O u t p u t ,  I n p u t s ,  a n d  P r o d u c t i v i t y , "  i n  New D i r e c t i o n s  i n  
t h e  S o v i e t  Econom y, U. S. C o n g r e s s ,  J o i n t  Economic  Com- 
m i t t e e  ( W a s h i n g t o n ,  D. C . : G overnm en t  P r i n t i n g  O f f i c e ,
1 9 6 6 ) ,  p .  2 9 6 . E a r l  R. B r u b a k e r ,  "Embodied  T e c h n o l o g y ,  t h e  
A s y m p t o t i c  B e h a v i o r  o f  C a p i t a l ' s  A ge ,  a n d  S o v i e t  G r o w t h , " 
R ev iew  o f  E c o n o m ic s  a n d  S t a t i s t i c s , L ( A u g u s t ,  1 9 6 8 ) ,  p .  
305 .^ I h e  d e f i n i t i o n  o f  human c a p i t a l  i s  t h a t  u s e d  by  
N i c h o l a s  De W i t t ,  " C o s t s  and  R e t u r n s  t o  E d u c a t i o n  i n  t h e  
U . S . S . R . , "  ( U n p u b l i s h e d  Ph .D .  d i s s e r t a t i o n .  H a r v a r d  U n i ­
v e r s i t y ,  1 9 6 2 ) ,  p .  1 3 6 .
One m i t i g a t i n g  f a c t o r  w h i c h  c o u l d ,  u n d e r  t h e  r i g h t  
c i r c u m s t a n c e s ,  o f f s e t  t h e  u n f a v o r a b l e  f a c e t s  o f  t h e  l a b o r  
i n p u t  d i s c u s s e d  a b o v e  i s  a n  i n c r e a s e  i n  t h e  e f f i c i e n c y  w i t h  
w h i c h  t h e  a v a i l a b l e  l a b o r  f o r c e  i s  u t i l i z e d .  I n  t h e  p a s t .
i
^ U. s. B u r e a u  o f  t h e  C e n s u s ,  E s t i m a t e s  and  P r o ­
j e c t i o n s  o f  E d u c a t i o n a l  A t t a i n m e n t  i n  t h e  i f . S . S . R . :  l 9 5 0 -  
9 8 5 , b y  Ann S .  Goodman and  M u r r a y  F e s h b a c h ,  I n t e r n a t i o n a l  
P o p u l a t i o n  R e p o r t s ,  S e r i e s  P - 9 1 ,  No. 16 ( W a s h i n g t o n ,  D . C . :  
G overnm en t  P r i n t i n g  O f f i c e ,  1 9 6 7 ) ,  p p .  1 6 - 1 7 .  Such  f i g u r e s  
a r e  som ew hat  m i s l e a d i n g  b e c a u s e  h i g h e r  e d u c a t i o n  i n  t h e  
S o v i e t  U n io n  f o c u s e s  on t h e  acq^jisit ion o f  t e c h n i c a l  s k i l l s  
( e n g i n e e r i n g )  w h e r e a s  h i g h e r  e d u c a t i o n  i n  t h e  U n i t e d  S t a t e s  
t e n d s  m o re  t o w a r d  l i b e r a l  a r t s .  On t h i s  s e e  Cohn ,  Economic 
D e v e l o p m e n t ,  p .  7 8 .
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t h e  S o v i e t s  h a v e  n e g l e c t e d  m e a s u r e s  t o  i n c r e a s e  e f f i c i e n c y  
a s  t h e  i n d u s t r i a l i z a t i o n  p r o c e s s  " w i t h  t h e  e x c e p t i o n  o f  
c e r t a i n  c r i t i c a l  a r e a s  . . . e m p h a s i z e d  i n c r e a s e s  i n  g r o s s  
p r o d u c t i o n  r a t h e r  t h a n  t h e  e f f i c i e n c y  i n  t h e  u s e  o f  t h e  
f a c t o r s  o f  p r o d u c t i o n . "  I n c r e a s i n g  t h e  e f f i c i e n c y  o f  
l a b o r  h a s  b e e n  e s p e c i a l l y  n e g l e c t e d  ( u n t i l  r e c e n t l y )  b e ­
c a u s e  o f  t h e  S o v i e t  v i e w  t h a t  " . . .  i n c r e a s e d  l a b o r  p r o ­
d u c t i v i t y  i n  t h e  s o c i a l i s t  economy i s  d u e ,  i n  t h e  m a i n ,  t o  
new m a c h i n e r y ,  w h i c h  f a c i l i t a t e s  t h e  l a b o r  o f  t h e  w o r k e r s  
a n d  g r e a t l y  i n c r e a s e s  p r o d u c t i v i t y . " ^ ^  T h i s  p o i n t  was i n ­
d i r e c t l y  e x p l o r e d  b y  P r o f e s s o r  B r u b a k e r ,  who f o u n d  t h a t  t h e  
d e c l i n i n g  ag e  o f  t h e  c a p i t a l  s t o c k  was an  i m p o r t a n t ,  b u t  
r a p i d l y  d i m i n i s h i n g ,  s o u r c e  o f  S o v i e t  g r o w t h .
One may a c c e p t ,  f o r  i l l u s t r a t i v e  p u r p o s e s ,  t h e  o f ­
f i c i a l  S o v i e t  i n d e x e s  o f  l a b o r  p r o d u c t i v i t y  a s  p r im a  f a c i e  
e v i d e n c e  t h a t  no s u c h  i n c r e a s e s  i n  t h e  e f f i c i e n c y  o f  l a b o r  
u t i l i z a t i o n  h a v e  o c c u r r e d .  The i n d e x e s  i n  T a b l e  8 g i v e  
o u t p u t  p e r  p e r s o n  w o r k in g  ( r a b o t a y u s h c h i n y ) a n d  p e r  wage 
w o r k e r  ( r a b o c h i y ) , t h e  d i f f e r e n c e  b e i n g  t h a t  t h e  f o r m e r
3 3 j o b n  P .  H a r d t ,  " S t r a t e g i c  A l t e r n a t i v e s  i n  S o v i e t  
R e s o u r c e  A l l o c a t i o n  P o l i c y , "  i n  D i m e n s i o n s  o f  S o v i e t  E c o -  
nomic P o w e r ,  TJ. S .  C o n g r e s s ,  J o i n t  E conom ic  C om m it tee  
( W a s h i n g t o n ,  D. C . :  Government  P r i n t i n g  O f f i c e ,  1 9 6 2 ) ,  p .  7,
Y am p o lsk y ,  "The P l a n n i n g  o f  L a b o r , "  P l a n o v o y e  
K h o z y a i s t i v o ,  5 ( 1 9 ^ 1 ) ,  t r a n s l a t e d  i n  S o v i e t  S t u d i e s ,  IV 
TJuTy,- 'T955)- ,  p .  9 3 .  --------------------------
3 ^ E a r l  R .  B r u b a k e r ,  "Em bodied  T e c h n o l o g y ,  The 
A s y m p t o t i c  B e h a v i o r  o f  C a p i t a l ' s  A g e ,  a n d  S o v i e t  G r o w th , "  
Review  o f  E c o n o m ic s  and  S t a t i s t i c s ,  L ( A u g u s t ,  1 9 6 8 ) ,  p .
3 0 ^
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i n c l u d e s  t o t a l  i n d u s t r i a l  l a b o r  e m p lo y e d  w h i l e  t h e  l a t t e r  
e x c l u d e s  s a l a r i e d  w o r k e r s .
TABLE 8
AVERAGE ANNUAL INCREASE, INDUSTRIAL 
LABOR PRODUCTIVITY, 1 9 ^ 0 - 1 9 6 6
P e r i o d P e r  P e r s o n  W o rk in g P e r  Wage W o rk e r
1 9 5 0 - 1 9 5 5 8 . 3 7 . 6
1 9 5 0 -1 9 5 8 7 . 6 7 . 2
1 9 5 8 - 1 9 6 6 5 . 2
1 9 5 0 - 1 9 6 6 S .k 6 . 8%
8 1 9^8 - 1 9 6 1
^1 95 0 -1 9 6 1
S o u r c e :  N a r k h o z ,  1970 ,  p .  61|.. S o v i e t  d a t a  do n o t  
c o n t a i n  a n y  a d j u s t m e n t  r e f l e c t i n g  t h e  d e c l i n e  o f  t h e  w o r k ­
week d u r i n g  195 6 - 1 9 6 0 .
The f i g u r e s  i n  T a b le  8 s h o u l d  be  c o n s i d e r e d  t h e
u p p e r  b o u n d a r y  f o r  l a b o r  p r o d u c t i v i t y ,  a n d  w h i l e  t h e r e  a r e
a h o s t  o f  i n f l u e n c e s  embedded i n  s u c h  s t a t i s t i c s ,  t h e  f a c t
0 7
t h a t  t h e y  do  i n d i c a t e  a d e c l i n e  i n  g r o w t h  i s  s i g n i f i c a n t . ^  
Th is  i s  e s p e c i a l l y  so  a s  m o s t  W e s t e r n  c o u n t r i e s  show
3 & G e r t ru d e  S c h r o e d e r ,  " S o v i e t  I n d u s t r i a l  L a b o r  
P r o d u c t i v i t y , "  i n  D im e n s io n s  o f  S o v i e t  Economic P o w e r ,
U. S .  C o n g r e s s ,  J o i n t  Economic  C o m m it te e  ( W a s h in g to n ,  D . C . :  
Governm ent  P r i n t i n g  O f f i c e ,  1 9 6 2 ) ,  p .  H|.2. P r e s u m a b l y  
S o v i e t  s t a t i s t i c s  do n o t  i n c l u d e  a d j u s t m e n t s  f o r  i n c r e a s i n g  
s k i l l s ,  i n c r e a s i n g  e f f o r t ,  g r e a t e r  am o u n ts  o f  c a p i t a l  p e r  
w o r k e r  o r  m a n a g e r i a l  im p ro v e m e n ts  w h i c h  may h a v e  t a k e n  
p l a c e .
17I  s a y  u p p e r  boundary b e c a u s e  t h e r e  i s  r e a s o n  t o  
s u s p e c t  t h a t  o n l y  t h e  m o s t  a d v a n c e d  i n d u s t r i e s  a r e  i n c l u d e d  
in. t h e  p r o d u c t i v i t y  c a l c u l a t i o n s .  On t h i s  s e e  S c h r o e d e r ,  
I b i d . , p .  1U5.
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i n c r e a s e s  i n  l a b o r  p r o d u c t i v i t y  p e r  em p lo y ee .^®  M o r e o v e r ,  
t h e r e  have  b e e n  no f u r t h e r  d e c l i n e s  i n  w o r k i n g  h o u r s  s i n c e  
1961  an d  t h e  number o f  d a y s  w o rk ed  p e r  y e a r  h a s  i n c r e a s e d  
s l i g h t l y .  A p a r t i a l  e x p l a n a t i o n  f o r  t h e  d e c l i n i n g  p r o d u c ­
t i v i t y  g r o w t h  may " l a y  i n  t h e  r e s o r t  t o  m a r g i n a l  manpower
39f r o m  a g r i c u l t u r e  an d  n o n p a r t i c i p a n t s , "  b u t  i t  seems 
l i k e l y  t h a t  t h e  i n e f f i c i e n t  u s e  o f  a v a i l a b l e  manpower  h a s  
c o n t r i b u t e d  t o  t h e  d e c l i n e .
I f  t h e  i m p a c t  o f  l a b o r  on i n d u s t r i a l  g r o w t h  i s  
u n c e r t a i n ,  t h e  i m p a c t  o f  i n v e s t m e n t  l o o k s  s c a r c e l y  l e s s  
s o .  As w i t h  l a b o r  i n p u t s ,  i n v e s t m e n t  r a t e s  c o n t i n u e d  a t  
p r e w a r  l e v e l s  t h r o u g h o u t  t h e  e a r l y  and  m i d d l e  1 9 ^ 0 ' s  and  
d e c l i n e d  i n  t h e  e a r l y  1 9 6 0 * s .  However ,  d u r i n g  t h e  s e c o n d  
h a l f  o f  t h e  1 9 6 0 ' s  i n v e s t m e n t  g r o w t h  a g a i n  was r e c o r d e d .  
S i n c e  1 9 6 ^ ,  no c o r r e s p o n d i n g  i n c r e a s e  i n  t h e  g r o w t h  o f  
i n d u s t r i a l  o u t p u t  h a s  o c c u r r e d  and  t h i s  f a c t  w o u ld  seem t o  
i n d i c a t e  a d e c l i n i n g  m a r g i n a l  p r o d u c t i v i t y  o f  i n v e s t m e n t .
An i n c r e a s e  i n  t h e  a v e r a g e  c a p i t a l - o u t p u t  r a t i o  i n  i n d u s t r y  
f r o m  1 . 7 6  i n  1950 t o  2 . ^ 6  i n  1966  c o n f i r m s  t h i s
The re  a r e  s e v e r a l  e x p l a n a t i o n s  f o r  t h e  r i s i n g  
c a p i t a l - o u t p u t  r a t i o .  P e r h a p s  t h e  m o s t  i m p o r t a n t  c o n c e r n s  
t h e  a l l o c a t i o n  o f  i n v e s t m e n t  f u n d s .  P r o f e s s o r  N u t t e r  h a s
^ ^ S t a n l e y  H. Cohn,  New D i r e c t i o n s , p .  10 l | .
3 9 l b i d . ,  p .  1 1 3 .
^ ^ M o o r s t e e n  and  P o w e l l ,  S o v i e t  C a p i t a l  S t o c k , p .  3 6 7 ,  
an d  M o o r s t e e n ,  P o w e l l  a n d  B e c k e r ,  'Ivjo S u p p l e m e n t s ,  p .  21 .
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n o t e d  t h a t  i n  c o n c e n t r a t i n g  i n v e s t m e n t  in. s u c h  p r i m a r y  
s e c t o r s  a s  s t e e l ,  f u e l s ,  e l e c t r i c  pow er  c a p a c i t y  a n d  
s t a n d a r d  m a c h i n e  t o o l s ,  t h e  S o v i e t s  c h o s e  i n d u s t r i e s  where  
t h e y  c o u l d  e x p e c t  t o  r e a p  t h e  g r e a t e s t  e c o n o m ie s  o f  s c a l e .  
Once s u c h  e c o n o m ie s  h a v e  b e e n  a c h i e v e d ,  t h e  i n v e s t m e n t  mix 
s h o u l d  s h i f t  i n  f a v o r  o f  t h e  s e c o n d a r y  a n d  t e r t i a r y  s e c ­
t o r s  w h e r e  s u c h  ec o n o m ie s  a r e  n e i t h e r  a s  g r e a t  n o r  a s  
e a s i l y  o b t a i n e d .
TABLE 9
AVERAGE ANNUAL GROWTH OP INVESTMENT,
BY ECONOMIC SECTOR, 1 9 5 0 -1 9 6 9
E conom ic  S e c t o r 1 9 5 0 - 1 9 6 0 1 9 6 0 -1 9 6 5 1 9 6 5 - 1 9 6 9
T o t a l 1 2 . 7 6 . 3 7 . 0
Consumer O r i e n t e d : 11+.0 - 5 . 6 8 . 2
A g r i c u l t u r e 1 2 . 1 1 1 . 9 8.1+
Consum er  Goods 1 4 . 3 3 . 4 7 . 6
H o u s i n g 1 5 . 1 - 0 . 1 7 . 1
S e r v i c e s l i + . l 7 . 5 9 . 5
P r o d u c e r  O r i e n t e d : 1 1 . 1 7 . 3 5 . 2
C o n s t r u c t i o n 1 3 . 5 5 . 1 11+.0
H e a v y  I n d u s t r y  
T r a n s p o r t a t i o n  an d
1 1 . 3 7 . 5 1+.8
C o m m u n ica t io n s 9 . 3 7 . 2 3 . 6
S o u r c e :  S c o t  B u t l e r ,  "The S o v i e t  I n v e s t m e n t  P r o ­
g r a m , "  i n  Economic  P e r f o r m a n c e  a n d  t h e  M i l i t a r y  B u r d e n  i n  
t h e  S o v i e t  U n i o n , Ü. S .  C o n g r e s s ,  J o i n t  E c o n o m ic  C o m m it tee  
( W a s h i n g t o n ,  Ï). C. : G o v e rn m e n t  P r i n t i n g  O f f i c e ,  1 9 7 0 ) ,  
p .  5 2 .
^^G .  W arren  N u t t e r ,  "On M e a s u r i n g  E c o n o m ic  G r o w t h , "  
J o u r n a l  o f  P o l i t i c a l  Econom y,  65 ( F e b r u a r y ,  1 9 5 7 ) ,  PP« 5 1 -
■6 3 :
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I t  i s  c l e a r  f ro m  T a b l e  10 t h a t  s i n c e  1 9 ^ 0  s h i f t s  i n  
t h e  p a t t e r n  o f  i n v e s t m e n t  h a v e  t a k e n  p l a c e .  M o s t  n o t i c e ­
a b l e  i s  t h e  d e c l i n e  i n  t h e  s h a r e  o f  h e a v y  i n d u s t r y  a n d  t h e  
i n c r e a s e  i n  t h e  s h a r e  o f  a g r i c u l t u r e .  I f  t h e  i n a b i l i t y  o f  
a g r i c u l t u r e  t o  c o n t i n u e  t o  r e l e a s e  l a b o r  f o r  u s e  i n  i n d u s t r y  
may be  c o n s i d e r e d  a g r o w t h - r e t a r d i n g  f a c t o r ,  t h e  i n c r e a s i n g  
s h a r e  o f  t h e  i n v e s t m e n t  r u b l e  c l a i m e d  b y  a g r i c u l t u r e  may 
b e  e q u a l l y  r e t a r d i n g .  The S o v i e t s  h ave  a v o i d e d  m a k in g  t h e  
l a r g e - s c a l e  a g r i c u l t u r a l  i n v e s t m e n t s  n e c e s s a r y  f o r  e q u i p m e n t  
m o d e r n i z a t i o n  a n d  i r r i g a t i o n  p r o j e c t s .  B u t  r e c u r r i n g  a g r i ­
c u l t u r a l  c r i s e s  may mean s u c h  i n v e s t m e n t s  ca n  no l o n g e r  b e  
p o s t p o n e d  a n d  t h e  N i n t h  F i v e - Y e a r  P l a n  c a l l s  f o r  a f u r t h e r
TABLE 10
INVESTMENT SHARES, BY ECONOMIC SECTOR, SELECTED YEARS
Economic  S e c t o r 1950 I9 6 0 1965 1969
T o t a l 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0
Consumer  O r i e n t e d :  
A g r i c u l t u r e  
Consum ers  Goods 
H o u s i n g  
S e r v i c e s
5 1 . 3 4
1 4 . 3 0
4 . 6 9
1 8 . 4 0
1 3 . 9 3
5 7 . 7 4
1 3 .6 1
5 . 4 1
2 2 .8 5
1 5 . 8 4
5 5 . 8 0
1 7 . 5 9
4 . 7 0
1 6 . 7 4
1 6 . 7 5
5 8 . 4 3
1 8 . 8 6
4 . 8 2
1 6 . 7 3
1 6 . 7 3
P r o d u c e r  O r i e n t e d :  
Cons t r u c t i o n  
H eavy  I n d u s t r y  
T r a n s p o r t a t i o n  and 
C o m m u n ic a t io n s
4 6 . 6 5
2 . 6 3
3 3 . 6 7
1 2 . 3 4
4 2 . 2 5
2 . 8 4
2 9 . 8 7
9 . 5 4
4 4 . 7 5
2 . 6 9
3 1 . 5 6
9 . 9 4
4 1 . 5 6
3 . 5 4
2 9 . 2 1
8 . 7 9
S o u r c e ;  See  T a b le  9 .
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i n c r e a s e  i n  t h e  a g r i c u l t u r a l  s h a r e  o f  i n v e s t m e n t  t o  2 1 . 6 3  
p e r  c e n t  b y  197 5 » ^^
The n a t u r e  o f  t h e  s h i f t i n g  i n v e s t m e n t  p a t t e r n  e m e r ­
g e s  somewhat  more  c l e a r l y  i n  T a b le  11 .  The p e r c e n t a g e  o f
TABLE 11
DISTRIBUTION OF INDUSTRIAL INVESTtlENT FUNDS, BY SECTOR, 
PERCENTAGES, SELECTED YEARS
I n d u s t r y 1920 I 9 6 0 1962 1970
A l l  I n d u s t r y : 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0
F e r r o u s  M e t a l l u r g y 1 0 . 8 9 9 . 4 0 8 . 7 2 8 . 6 1
C h e m i c a l s  and
P e t r o c h e m i c a l s 3 . 9 6 7 . 0 2 1 0 . 3 6 8 . 9 0
F u e l s 3 0 . 6 k 1 8 . 2 8 2 0 . 0 6 1 9 . 9 1
E l e c t r i c  Power 8 . 8 1 1 1 . 2 2 1 2 . 1 2 1 1 . 9 7
M a c h in e  B u i l d i n g 1 2 . 0 8 1 4 . 1 0 1 2 . 2 8 1 7 . 2 4
C o n s t r u c t i o n 3 . 0 2 7 . 8 6 4 . 8 9 4 . 9 9
T im b e r 2 . 4 7 2 . 6 0 2 . 4 7 4 . 9 4
Consum er  Goods 1 2 . 2 3 1 2 .3 4 1 2 . 9 8 1 3 . 7 2
O t h e r s 9 . 8 2 1 1 .1 4 9 . 7 7 9 . 3 7
S o u r c e :  See  T a b le  1 0 .
i n d u s t r i a l  i n v e s t m e n t  f u n d s  a l l o c a t e d  t o  f e r r o u s  m e t a l l u r g y  
a n d  f u e l s  h a s  d e c l i n e d  w h i l e  t h e  i n v e s t m e n t  s h a r e  i n  ma­
c h i n e  b u i l d i n g  h as  i n c r e a s e d  s l i g h t l y .  Even s o ,  t h e s e  
f i g u r e s  f a i l  t o  r e c o r d  t h e  i n c r e a s i n g  d i v e r s i t y ,  i . e . .
^  G o s p l a n ,  G o s u d a r s t v e n n y i  p i a t i l e t n i i  p l a n  r a z -  
v i t i i a  n a r o d n o g o  k h o z i a i s t v a  SSSR na 197 1 -1 9 7 5  g o d y  (Mos­
cow: P o l i t i c a l  L i t e r a t u r e  P u b l i s h i n g  H o u s e ,  1 9 7 2 ) ,  p . 22^•
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away f r o m  t h e  s t a n d a r d  m a c h in e  t o o l s ,  i n  t h a t  i n d u s t r y .
Of t h e  i n d u s t r i e s  m e n t i o n e d  b y  N u t t e r ,  o n l y  e l e c t r i c  p o w e r  
i s  s t i l l  r e c e i v i n g  a n  i n c r e a s i n g  s h a r e  o f  i n v e s t m e n t  f u n d s - -  
a r e f l e c t i o n  o f  t h e  f a c t  t h a t  t h e  e l e c t r i f i c a t i o n  o f  t h e  
c o u n t r y s i d e ,  l o n g  an i m p o r t a n t  S o v i e t  g o a l ,  h a s  n o t  y e t  
b e e n  c o m p l e t e d . B y  c o n t r a s t ,  t h e  i n v e s t m e n t  s h a r e  o f  
c h e m i c a l s  i s  up c o n s i d e r a b l y ,  c o n s t r u c t i o n  an d  consum er  
goods  s h a r e s  a r e  up s l i g h t l y  and t h e  r e m a i n i n g  i n d u s t r i e s  
show l i t t l e  c h a n g e .
I f h i l e  t h e  l e v e l  an d  d i s t r i b u t i o n  o f  i n v e s t m e n t s  
h a v e  u n d o u b t e d l y  p l a y e d  a r o l e  i n  t h e  g r o w t h  s lowdown, 
t h e y  a r e  n e i t h e r  n e c e s s a r y  n o r  s u f f i c i e n t  c o n d i t i o n s  f o r  
s u c h  a d e c l i n e . P a r t  o f  t h e  burden ,  m u s t  f a l l  on t h e  i n ­
a b i l i t y  o f  t h e  S o v i e t  p l a n n i n g  a p p a r a t u s  t o  g e n e r a t e  s u f ­
f i c i e n t  t e c h n o l o g i c a l  im p r o v e m e n t s .  G e r s c h e n k r o n  h a s  
a r g u e d  t h a t :
B e c a u s e  t e c h n o l o g i c a l  p r o g r e s s  c a n  be  i n t r o d u c e d  
i n t o  t h e  p r o c e s s  o f  r e p l a c e m e n t  o f  w o r n - o u t  m a c h in ­
e r y ,  a z e r o  r a t e ,  o r  e v e n  a n e g a t i v e  r a t e  o f  i n v e s t ­
m e n t  can. b e  p e r f e c t l y  c o m p a t i b l e  w i t h  econom ic  
g r o w t h  . . . 4 ^
^ ^ A n th o n y  D a u k a s ,  "Machine T o o l  P r o d u c t i o n  in. t h e  
U n i t e d  S t a t e s  a n d  U . S . S . R . , "  i n  D im e n s io n s  o f  S o v i e t  E c o ­
nomic P o w e r , U . S .  C o n g r e s s ,  J o i n t  Econom ic  Com m it tee  
( W a s h i n g t o n ,  D. C . :  U. S. Government  P r i n t i n g  O f f i c e ,  
1 9 6 2 ) ,  p .  1 7 2 .
^ O n e  o f  L e n i n ' s  f a v o r i t e  s l o g a n s  was  "Communism 
i s  S o v i e t  R u l e  p l u s  t h e  e l e c t r i f i c a t i o n  o f  t h e  c o u n t r y ­
s i d e  . "
^ ^ A l e x a n d e r  G e r s c h e n k r o n ,  Econom ic  B ac k w ard n e s s  in. 
H i s t o r i c a l  P e r s p e c t i v e  (C am b r id g e :  H a r v a r d  U n i v e r s i t y  
P r e s s ,  1 9 6 2 ) ,  p .  É60.
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I t  i s  w i d e l y  a c k n o w le d g e d  t h a t  t h e  S o v i e t  Union i s ,  r e l a ­
t i v e  t o  t h e  U n i t e d  S t a t e s  and W e s te rn  E u r o p e ,  t e c h n o l o g i ­
c a l l y  " b a c k w a r d , " a n d  t h i s  b a c k w a r d n e s s  i s  e s p e c i a l l y  
p r o n o u n c e d  i n  c e r t a i n  i n d u s t r i e s  r e c e i v i n g  a h i g h  p e r ­
c e n t a g e  o f  t h e  S o v i e t  i n v e s t m e n t  r u b l e - - c h e m i c a l s , p e t r o ­
l e u m ,  t r a n s p o r t a t i o n ,  c o n su m e r  d u r a b l e s  and  f a r m i n g .
The p r o p e n s i t y  o f  S o v i e t  e n t e r p r i s e s  t o  em ploy  
t e c h n o l o g i c a l l y  o b s o l e t e  e q u ip m e n t  may be  p a r t i a l l y  e x ­
p l a i n e d  b y  a r t i f i c a l l y  low d e p r e c i a t i o n  c h a r g e s .  I n  1963 
t h e  s h a r e  o f  d e p r e c i a t i o n  i n  g r o s s  i n v e s t m e n t  i n  t h e  U . S . S . R .  
was l e s s  t h a n  h a l f  t h a t  o f  t h e  U n i t e d  S t a t e s  and  t h e  1963 
f i g u r e  ( 2 2 . 9  p e r  c e n t )  r e p r e s e n t e d  a f o r t y - o n e  p e r  c e n t  
i n c r e a s e  o v e r  t h e  p r e v i o u s  y e a r . ^ ?  B u t  a more l i k e l y  e x ­
p l a n a t i o n  l i e s  i n  t h e  i n a b i l i t y  o f  t h e  m a n a g e r i a l  b o n u s  
s y s t e m  t o  m o t i v a t e ,  a t  t h e  m i c r o  e c o n o m ic  l e v e l ,  t h e  t y p e  
o f  o n - g o i n g  t e c h n o l o g i c a l  i n n o v a t i o n s  n e c e s s a r y  i n  a m o d e rn  
i n d u s t r i a l  s e c t o r . ^ ®
O b s o l e s c e n c e  i s  n o t  t h e  o n l y  p r o b l e m  h i n d e r i n g  t h e  
e f f i c i e n c y  o f  c a p i t a l  i n v e s t m e n t s .  R e c e n t l y  t h e  S o v i e t  
economy has  e x p e r i e n c e d  " s h a r p  i n c r e a s e s  i n  t h e  volume o f  
u n f i n i s h e d  c o n s t r u c t i o n  and  u n i n s t a l l e d  e q u ip m e n t  . .
^ ^ G r e e n s l a d e ,  New D i m e n s i o n s , p .  6 .
^ ^ C o h n ,  New D i m e n s i o n s , p .  1 2 1 .
^®Eor a d i s c u s s i o n  o f  t h i s  p r o b l e m  see  E i r i k  G. 
P u r u b o t n  and  S v e t o z a r  P e j o v i c h ,  " P r o p e r t y  R i g h t s  an d  E c o ­
nomic T h e o r y :  A S u r v e y  o f  R e c e n t  L i t e r a t u r e , "  J o u r n a l  o f  
Economic L i t e r a t u r e , X (D ecem ber ,  1 9 7 2 ) ,  p . 1155.
^'^Gohn, New D i r e c t i o n s ,  p .  1 0 2 .
27
T h i s  i s  an  e s p e c i a l l y  w o r r i s o m e  p r o b l e m  b e c a u s e  p l a n n e r s  
c o u n t  t h e  o u t p u t  o f  new p l a n t s  f r o m  t h e  d a y  t h e y  a r e  s c h e d ­
u l e d  f o r  c o m p l e t i o n  r a t h e r  t h a n  f r o m  t h e  d a y  o f  a c t u a l  
c o m p l e t i o n .  A n o t h e r  p r o b l e m  c o n c e r n s  p r o d u c t i o n  d i s r u p ­
t i o n s .  I t  i s  e s t i m a t e d  t h a t  t h e  number  o f  wage w o r k e r s  
" e m p lo y ed  i n  t h e  r e p a i r  and  s e r v i c i n g  o f  p l a n t  and  e q u i p ­
m e n t  . . .  i s  n e a r l y  t w i c e  a s  h i g h  a s  t h a t  i n  t h e  U n i t e d  
States . ' . '^® T h e re  a r e  no c a p a c i t y  u t i l i z a t i o n  d a t a  f o r  
S o v i e t  i n d u s t r y  b u t  j u d g i n g  f r o m  t h e  l a r g e  number o f  r e ­
p a i r  w o r k e r s  and  f r o m  l a b o r  t i m e  l o s t  b e c a u s e  o f  b r e a k d o w n s  
on t h e  p r o d u c t i o n  l i n e ,  l o w e r  c a p a c i t y  u t i l i z a t i o n  i s  
p r o b a b l y  a d r a g  on i n d u s t r i a l  g r o w t h  w h i c h  h a s  n o t  b e e n  
o f f s e t  b y  h i g h e r  r a t e s  o f  i n v e s t m e n t  s i n c e  1965-
F i n a l l y ,  a w ord  on t h e  i m p a c t  o f  d e f e n s e  e x p e n d i ­
t u r e s  on i n d u s t r i a l  g r o w t h .  The d e f e n s e  e x p e n d i t u r e s  
shown i n  T a b le  1 2 ,  b a s e d  on o f f i c i a l  S o v i e t  b u d g e t  d a t a ,  
p r o b a b l y  u n d e r e s t i m a t e  t h e  a c t u a l  e x p e n d i t u r e s  a n d  a l s o  
t h e  o p p o r t u n i t y  c o s t s  a s s o c i a t e d  w i t h  t h e s e  e x p e n d i t u r e s .  
N a t i o n a l  d e f e n s e ,  a n d  e s p e c i a l l y  t h e  S o v i e t  s p a c e  p r o g r a m  
w h i c h  i s  i n c l u d e d  i n  d e f e n s e  s p e n d i n g ,  r e q u i r e s  h i g h l y  
s k i l l e d  t e c h n i c i a n s  a n d  p r e c i s i o n  e q u i p m e n t . B e c a u s e
^ ^ S c h r o e d e r ,  D i m e n s i o n s , p .  1 6 0 .
^ ^ G r e e n s l a d e , New D i r e c t i o n s , p .  6 .  D e f e n s e -  
r e l a t e d  e x p e n d i t u r e s  a r e  n o t  i n c l u d e d  s e p a r a t e l y  i n  S o v i e t  
h a n d b o o k s  and  i t  i s  i m p o s s i b l e  t o  d e t e r m i n e  t h e  e x a c t  
a m o u n ts  o f  s u c h  e x p e n d i t u r e s .  F o r  t h i s  r e a s o n  W ei tzm an  
( s e e  f o o t n o t e  3 a b o v e )  a r g u e s  t h a t ,  f o r  t h e  p o s t w a r  p e r i o d .  
W e s t e r n  i n d e x e s  o f  S o v i e t  i n d u s t r i a l  p r o d u c t i o n  may b e  no 
b e t t e r  t h a n  i n d e x e s  o b t a i n e d  d i r e c t l y  f r o m  S o v i e t  s o u r c e s .
28
t h e s e  a r e  a l s o  r e q u i r e m e n t s  i n  a m odern  i n d u s t r i a l  s e c t o r ,  
t h e  o p p o r t u n i t y  c o s t s  o f  t h e  S o v i e t  d e f e n s e  e s t a b l i s h m e n t  
may b e  much h i g h e r  t h a n  t h e s e  r u b l e  o u t l a y s  i n d i c a t e .
TABLE 12
SOVIET DEPENSE EXPENDITURES, EXPLICIT 
(1950  = 100)
(BILLIONS, RUBLES)







1 ^I 9 6 0 111
1965 154 2i+6
1967 176 278
S o u r c e :  Abram B e r g s o n ,  " S o v i e t  D e f e n s e  E x p e n d i ­
t u r e s , "  p r e s e n t e d  t o  t h e  S u b c o m m i t t e e  on Economy i n  G o v e rn ­
m e n t ,  U. S .  C o n g r e s s ,  J o i n t  E conom ic  C o m m i t t e e ,  J u n e  2ij., 
1 9 6 9 ,  ( m i m e o g r a p h e d . ) ,  p .  2 .
D e s p i t e  t h e  t e n t a t i v e  n a t u r e  o f  t h e  a b o v e  f i g u r e s ,  t h e y  
do e x h i b i t  some i n t e r e s t i n g  t r e n d s .  R e a l  o u t l a y s  g rew  a t  
a n  a v e r a g e  a n n u a l  r a t e  o f  6 . 2  p e r  c e n t  o v e r  1 9 5 0 -1 9 6 7  b u t  
w i t h i n  t h i s  p e r i o d  r a t e s  o f  g r o w t h  w e re  q u i t e  d i v e r g e n t :
7 . 6  p e r  c e n t  f r o m  1 9 5 0 - 1 9 5 5 ,  3 - 0  p e r  c e n t  f ro m  1 9 5 5 -1 9 6 0  
a n d  7 . 6  p e r  c e n t  f r o m  I 96O - I 9 6 7 . By 1967 i t  i s  e s t i m a t e d  
t h a t  S o v i e t  d e f e n s e  e x p e n d i t u r e s  w e re  " a p p r o a c h i n g ,  i f  
t h e y  h ad  n o t  s u r p a s s e d ,  t h e  p e a k  l e v e l  r e a c h e d  i n  1 9 ^ ^ ,
52d u r i n g  W o r ld  War I I . "  D u r i n g  t h e  p o s t w a r  p e r i o d  S t a n l e y
52Abram B e r g s o n ,  " S o v i e t  D e f e n s e  E x p e n d i t u r e s , "  
p r e s e n t e d  t o  t h e  S u b c o m m i t t e e  on Economy i n  G o v e rn m en t ,  
U. S .  C o n g r e s s ,  J o i n t  Economic  C o m m i t t e e ,  J u n e  2 k ,  1 9 6 9 ,  
( m i m e o g r a p h e d . ) ,  p .  2 .
29
Cohn c o n c l u d e s  t h a t  l o w e r  l e v e l s  o f  d e f e n s e  s p e n d in g  b y  
t h e  S o v i e t s  w o u ld  h a v e  h a d  o n l y  a m i n i m a l  e f f e c t  on i n ­
v e s t m e n t  g r o w t h ,  b u t  a s u b s t a n t i a l  e f f e c t  on l a b o r  p r o d u c ­
t i v i t y  ( v i a  t h e  i n c e n t i v e  e f f e c t  o f  i n c r e a s e d  a v a i l a b i l i t y  
o f  c o n s u m e r s '  g o o d s )  and  on t h e  p r o d u c t i v i t y  o f  f i x e d  c a p i ­
t a l  ( t h r o u g h  t h e  t r a n s f e r  o f  h i g h l y  s k i l l e d  l a b o r  i n t o  n o n -  
d e f e n s e  r e l a t e d  a r e a s ) .
D i s c u s s i o n s  o f  t h e  d i s t r i b u t i o n  a n d  u t i l i z a t i o n  o f  
c a p i t a l  and  l a b o r  u s u a l l y  p r o c e e d  e x p l a n a t i o n s  o f  d e c l i n i n g  
g r o w t h  i n  f a c t o r  p r o d u c t i v i t y ,  w h i c h  w e r e  t h o u g h t  t o  b e  
" t h e  m a in  r e a s o n  f o r  t h e  S o v i e t  ^ g r o w t h /  s l o w d o w n . C a l ­
c u l a t i o n s  o f  j o i n t  f a c t o r  p r o d u c t i v i t y  g e n e r a l l y  p r o c e e d  
f r o m  t h e  " u s u a l "  p r o d u c t i o n  f u n c t i o n  f o r m  (w here  t h e  d o t s  
i n d i c a t e  t im e  d e r i v a t i v e s ) ; ^ ^
(1)  Q/Q = Â/A + a(K/K) z ( l - a ) ( L / L ) ,  
w h e r e  £  i s  t h e  incom e s h a r e  o f  c a p i t a l .  C a l c u l a t i o n s  o f  
t o t a l  f a c t o r  p r o d u c t i v i t y  do i n d i c a t e  a s u b s t a n t i a l  d e c l i n e  
f o r  t h e  S o v i e t  e c o n o m y - - f r o m  3 . 1  p e r  c e n t  p e r  annum o v e r  
t h e  19^ 0-19^^  p e r i o d  t o  0 . 9  p e r  c e n t  p e r  annum f ro m  I 9 6 0  
t o  1 9 6 6 . ^ ^  B u t  i n  (1 )  A /A,  o r  t o t a l  f a c t o r  p r o d u c t i v i t y .
^ ^ S t a n l e y  C o h n ,  "The Economic  B u r d e n  o f  S o v i e t  De­
f e n s e  O u t l a y s , "  i n  Econom ic  P e r f o r m a n c e  an d  t h e  M i l i t a r y  
B u r d e n  i n  t h e  S o v i e t  U n i o n , Ü. S .  C o n g r e s s ,  J o i n t  Economic 
C o m m it te e  ( W a s h i n g t o n ,  b .  C . ; G o v e rn m e n t  P r i n t i n g  O f f i c e ,
1 9 7 0 ) ,  p p .  1 6 6 - 6 8 .
^ ^ W e i tz m a n ,  " S o v i e t  P o s t w a r  E c o n o m ic  G r o w t h , "  p .  68^..
^ ^ R i c h a r d  R .  N e l s o n ,  "The CES P r o d u c t i o n  F u n c t i o n  
an d  Econom ic  G r o w th  P r o j e c t i o n s , "  The R e v iew  o f  Econom ics  
and  S t a t i s t i c s , 1^ 7 ( A u g u s t ,  1 9 6 5 ) ,  p .  5 2 6 .  "
M o o r s t e e n  a n d  P o w e l l ,  The S o v i e t  C a p i t a l  S t o c k ,
p .  3 7 9 .
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i s  e x p r e s s e d  as  a f u n c t i o n  o f  t i m e ,  a ssum ed t o  b e  u n r e l a t e d  
t o  i n p u t  c h a n g e s  an d  t o  r a i s e  t h e  p r o d u c t i v i t y  o f  c a p i t a l
[ 7^
a n d  l a b o r  i n  i d e n t i c a l  p r o p o r t i o n s .  On t h e  b a s i s  o f  
t h e s e  a s s u m p t i o n s ,  b y  " p o s t u l a t i n g  t h e  e q u a l i t y  o f  f a c t o r  
p r i c e s  an d  m a r g i n a l  p r o d u c t s ,  r e l a t i v e  s h a r e s  w o u ld  t h u s  
b e  i n v a r i a n t  t o  s h i f t s  i n  t h e  f u n c t i o n . " ^ ®  The CMS f u n c ­
t i o n  p r e s e n t e d  i n  C h a p t e r  2 p r o v i d e s  f o r  a q u i t e  d i f f e r e n t  
b e h a v i o r  o f  t o t a l  f a c t o r  p r o d u c t i v i t y  ( s e e  p a g e  b e lo w )  
a n d  a n  a l t e r n a t i v e  e x p l a n a t i o n  f o r  i t s  d e c l i n e .
^ ? B e la  B a l a s s a ,  "The Dynamic E f f i c i e n c y  o f  t h e  
S o v i e t  Economy,"  A m e r ic a n  Economic R e v ie w ,  (May, 1961;),  
p .  4 9 2 .
^ ^ I b i d . ,  p .  4 9 2 .
CHAPTER II
STRUCTURAL DISEQUILIBRIUM AND THE CMS PRODUCTION FUNCTION
I n t r o d u c t i o n .
R e f e r e n c e s  t o  s t r u c t u r a l  d i s e q u i l i b r i u m  a r e  o f t e n
e n c o u n t e r e d  i n  t h e  l i t e r a t u r e  on  e c o n o m ic  d e v e l o p m e n t .  A
s p e c i f i c  d e f i n i t i o n  o f  t h i s  phenomenon was g i v e n  by
K i n d l e b e r g e r  a n d  D e s p r e s ;
D i s e q u i l i b r i u m  a t  t h e  f a c t o r  l e v e l  may a r i s e  e i t h e r  
b e c a u s e  a s i n g l e  f a c t o r  r e c e i v e s  d i f f e r e n t  r e t u r n s  i n  
d i f f e r e n t  u s e s  o r  b e c a u s e  t h e  p r i c e  r e l a t i o n s h i p s  
among t h e  f a c t o r s  a r e  o u t  o f  l i n e  w i t h  f a c t o r  a v a i l ­
a b i l i t i e s  . ^
S t r u c t u r a l  d i s e q u i l i b r i u m  i s  f r e q u e n t l y  t h o u g h t  t o  o c c u r  
i n  u n d e r d e v e l o p e d  c o u n t r i e s  c h a r a c t e r i z e d  by  u n l i m i t e d  
s u p p l i e s  o f  l a b o r ,  e s p e c i a l l y  i n  t h e  a g r i c u l t u r a l  s e c t o r .
I n  t h i s  i n s t a n c e ,  u n l i m i t e d  i s  t a k e n  t o  mean t h a t  a t  some 
i n s t i t u t i o n a l l y  d e t e r m i n e d  s u b s i s t e n c e  wage r a t e  " t h e  s u p p l y
p
o f  l a b o r  a t  t h i s  p r i c e  e x c e e d s  t h e  d e m a n d . "  T h i s  l a b o r  
s u r p l u s  s i t u a t i o n ,  i s  u s u a l l y  c o n s i d e r e d  t o  e x i s t  s i d e - b y -  
s i d e  w i t h  a r e l a t i v e  c a p i t a l  s h o r t a g e ,  t h a t  i s ,  g i v e n  t h e  
e x i s t i n g  t e c h n i q u e s  o f  p r o d u c t i o n ,  t h e  " c o r r e c t "  u t i l i z a t i o n
C. P .  K i n d l e b e r g e r  and  E .  D e s p r e s ,  "The M echan ism  
f o r  A d j u s t m e n t  i n  I n t e r n a t i o n a l  P ay m e n ts  — The L e s s o n s  o f  
P o s t - w a r  E x p e r i e n c e , "  A m er ican  Econom ic  Rev iew ,  P a p e r s  a n d  
P r o c e e d i n g s ,  XXXI1 (May, i9 i>2) , p .  335^
^W. A r t h u r  L e w i s ,  "Economic D e v e lo p m en t  w i t h  Un­
l i m i t e d  S u p p l i e s  o f  L a b o r , "  i n  The E conom ics  o f  U n d e r -  
d e v e l o p m e n t , e d .  b y  A. IT. A g a r w s ia  and  S .  r .  S ing t i  (London:  
O x f o r d  U n i v e r s i t y  P r e s s ,  1 9 6 9 ) ,  p . 1|03.
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o f  c a p i t a l  and  l a b o r  i n p u t s  w i l l  r e s u l t  i n  d i s g u i s e d  u n ­
em plo y m en t  o r  u n d e r e m p lo y m e n t  o f  t h e  r e l a t i v e l y  a b u n d a n t  
l a b o r  f a c t o r .
The d e v e l o p m e n t  p r e s c r i p t i o n  i n  s u c h  a s i t u a t i o n  
i s  t o  e c o n o m iz e  on  t h e  u s e  o f  c a p i t a l  b y  e m p l o y i n g  i n v e s t ­
m en t  f u n d s  p r i m a r i l y  i n  t h e  i n d u s t r i a l  s e c t o r .  As a  c a p i ­
t a l  b a s e  i s  b u i l t  i n  t h e  i n d u s t r i a l  s e c t o r ,  s u r p l u s  l a b o r  
may b e  w i t h d r a w n  f r o m  t h e  a g r i c u l t u r a l  s e c t o r  t o  b e  u s e d  
i n  c o n j u n c t i o n  w i t h  t h e  n e w ly  a c q u i r e d  i n d u s t r i a l  c a p i t a l  
s t o c k .  I n d u s t r i a l  o u t p u t  w i l l  i n c r e a s e  b e c a u s e  o f  t h e  
em plo y m en t  o f  a d d i t i o n a l  c a p i t a l  a n d  l a b o r .  A g r i c u l t u r a l  
o u t p u t  s h o u l d  n o t  f a l l ,  an d  may i n  f a c t  r i s e  s l i g h t l y ,  
s i n c e  t h e  l a b o r  w i t h d r a w n  f r o m  t h i s  s e c t o r  i s  o n l y  m a r ­
g i n a l l y  p r o d u c t i v e . ^  I m p o r t a n t  s o u r c e s  o f  m a r g i n a l l y  p r o ­
d u c t i v e  l a b o r  a r e  " f a r m e r s ,  t h e  c a s u a l s ,  t h e  p e t t y  t r a d e r s ,  
t h e  r e t a i n e r s  ( d o m e s t i c  an d  c o m m e r c i a l ) ,  women i n  t h e  
h o u s e h o l d ,  and  p o p u l a t i o n  g r o w t h . " ^
The s i t u a t i o n  d e s c r i b e d  a b o v e  i s  v e r y  l i k e l y  t h a t  
w h i c h  p r e v a i l e d  i n  t h e  S o v i e t  U nion  i n  1 9 2 8 .  C h a p t e r  I  
h a s  a l r e a d y  a l l u d e d  t o  t h e  s u r p l u s  l a b o r  i n  a g r i c u l t u r e ,  
t h e  i n c r e a s i n g  l a b o r  f o r c e  p a r t i c i p a t i o n ,  o f  f e m a l e s ,  a n d  
t h e  h i g h  p e r c e n t a g e  o f  i n v e s t m e n t  f u n d s  d e v o t e d  t o  t h e
3 p o r  a c o m p l e t e  d e s c r i p t i o n  o f  a  l a b o r  s u r p l u s  
m o d e l  s e e  J o h n  C. H. P e i  an d  G u s t a v  R a n i s ,  D e v e lo p m e n t  
o f  t h e  La b o r  S u r p l u s  Economy (Homewood: R i c h a r d  D. I r w i n ,  
I n c . ,  1 9 6 i | ) .
^W. A r t h u r  L e w i s ,  The E c onom ics  o f  U n d e r d e v e l o p ­
m e n t ,  p p .  I4.0 5 -O6 .
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i n d u s t r i a l  s e c t o r .  H ow ever ,  t h e  r a p i d i t y  o f  t h e  s t r u c ­
t u r a l  t r a n s f o r m a t i o n  w h i c h  o c c u r r e d  i n  t h e  U . S . S . R .  between.  
1928  a n d  1937  i n d i c a t e s  t h a t  t h i s  s i t u a t i o n  d i d  n o t  l o n g  
p r e v a i l .  I t  i s  n o t  p o s s i b l e  t o  c o n c l u d e  t h a t  a f t e r  1937 
f a c t o r  p r i c e s  w e re  no l o n g e r  o u t  o f  l i n e  w i t h  f a c t o r  
a v a i l a b i l i t i e s ,  h o w e v e r ,  f o r  t h r e e  r e a s o n s .
F i r s t ,  u n t i l  v e r y  r e c e n t l y  c a p i t a l  r e c e i v e d  no 
c h a r g e  in.  S o v i e t  c o s t  a c c o u n t i n g .  A l l o c a t i o n s  o f  i n v e s t ­
m e n t  f u n d s  w e r e  made a c c o r d i n g  t o  t h e  d i c t a t e s  o f  t h e  c e n ­
t r a l  p l a n n e r s .  S i n c e  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  i n v e s t ­
m e n t  was  m o s t  c e r t a i n l y  n o t  z e r o ,  t h e  e x i s t e n c e  o f  a z e r o  
p r i c e  f o r  c a p i t a l  i s  n o t  c o n s i s t e n t  w i t h  an  e q u i l i b r i u m  
p r i c e .  L a b o r  o f  c o u r s e  was n o t  z e r o - p r i c e d .  As a r e s u l t ,  
an. e f f i c i e n t  c o m b i n a t i o n  o f  c a p i t a l  an d  l a b o r ,  i . e . ,  " t h a t  
c o m b i n a t i o n  f o r  w h i c h  t h e  m a r g i n a l  r a t e  o f  e q u a l - p r o d u c t  
s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o r  i s  t h e  same i n  e a c h  
i n d u s t r y  a n d  e q u a l  t o  t h e  e q u i l i b r i u m  p r i c e  r a t i o " ^  was 
i m p o s s i b l e .  When a c a p i t a l  c h a r g e ,  o r  "no rm  o f  e f f e c t i v e ­
n e s s , "  was  i n t r o d u c e d  i n  1 9 5 9 ,  t h i s  c h a r g e  v a r i e d  f r o m  i n ­
d u s t r y  t o  i n d u s t r y .  The e f f e c t s  o f  s t r u c t u r a l  d i s e q u i l i b ­
r i u m  m i g h t  b e  m i t i g a t e d  b y  t h e  u s e  o f  a d i f f e r e n t i a l
^ J u d i t h  T h o r n t o n ,  " D i f f e r e n t i a l  C a p i t a l  C h a rg e s  
a n d  R e s o u r c e  A l l o c a t i o n  i n  S o v i e t  I n d u s t r y , "  J o u r n a l  o f  
P o l i t i c a l  Economy, 79 ( M a y / J u n e ,  1 9 7 1 ) ,  p .
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c a p i t a l  c h a r g e ,  b u t  t h e y  w o u l d  n o t  be  e l i m i n a t e d . ^
S e c o n d ,  t h e r e  i s  g o o d  r e a s o n  t o  b e l i e v e  t h a t  wages  
w e re  n o t  p r o p o r t i o n a l  t o  t h e  m a r g i n a l  p r o d u c t i v i t i e s  o f  
l a b o r ,  e s p e c i a l l y  d u r i n g  t h e  p o s t w a r  p e r i o d .  Two f a c t o r s  
s u p p o r t  t h i s  c o n c l u s i o n :  t h e  e x i s t e n c e  o f  w h a t  J o s e p h
B e r l i n e r  h a s  t e r m e d  " t h e  s a f e t y  f a c t o r "  and  t h e  S o v i e t  
com m itm en t  t o  f u l l  e r ç d o y m e n t .  The s a f e t y  f a c t o r ,  o r  
s t r a k h o v k a , r e f e r s  t o  " h o l d i n g  b a c k  a r e s e r v e ,  o f  p r e ­
s e r v i n g  ' s l a c k *  i n  t h e  d r a f t i n g  a n d  e x e c u t i o n  o f  p l a n  
t a r g e t s ,  s o  t h a t  i f  a n y t h i n g  g o e s  wrong m anagem ent  w i l l  
h a v e  u n t a p p e d  r e s o u r c e s  t o  f a l l  b a c k  upon i n  o r d e r  t o  
m e e t  i t s  t a r g e t s . " ?  I n  o r d e r  t o  i n s u r e  l a b o r  r e s e r v e s ,  
m a n a g e r s  a t t e m p t  t o  r e t a i n  l a b o r  n o t  n e e d e d  i n  t h e  c u r r e n t  
p r o d u c t i o n  p r o c e s s .  The e x c e s s  l a b o r  c a n  t h e n  b e  u t i l i z e d  
i f  p l a n  t a r g e t s  a r e  r a i s e d  o r  i f  t h e r e  i s  d i f f i c u l t y  i n  
m e e t i n g  t h e  c u r r e n t  t a r g e t s .  I n  o r d e r  t o  s e c u r e  a s u f f i ­
c i e n t  wage f u n d ,  w o rk  o r d e r s  w i l l  be f a l s i f i e d ,  t h a t  i s .
To s a y  a d i f f e r e n t i a l  c a p i t a l  c h a r g e  m i g h t  e l i m i ­
n a t e  some o f  t h e  e f f e c t s  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  
p r e s u p p o s e s  t h a t  e n t e r p r i s e  m a n a g e r s  a d j u s t  f a c t o r  p r o p o r ­
t i o n s  i n  r e s p o n s e  t o  c h a n g e s  i n  r e l a t i v e  p r i c e s .  I t  i s  
n o t  a t  a l l  c l e a r  t h a t  t h i s  i s  t h e  c a s e .  I n  1969  a new 
norm was  i n t r o d u c e d  w h i c h  i n t r o d u c e s  a u n i f o r m  v a l u e  f o r  
t h e  c o e f f i c i e n t  o f  r e l a t i v e  e f f e c t i v e n e s s .  B u t  v a r i o u s  
a d j u s t m e n t s  may be  made i n  t h i s  u n i f o r m  v a l u e  t o  a c c o u n t  
f o r  r e g i o n a l  and  o t h e r  d i f f e r e n c e s .  On t h i s  s e e  A l a n  
A b o u c h a r ,  "The New S o v i e t  S t a n d a r d  M e th o d o lo g y  f o r  I n v e s t ­
m en t  A l l o c a t i o n , "  S o v i e t  S t u d i e s , XKIV ( J a n u a r y ,  1 9 7 3 ) ,
pp. 404-05•
? J o s e p h  S .  B e r l i n e r ,  F a c t o r y  and  M an a g e r  i n  t h e  
USSR (C a m b r id g e :  H a r v a r d  U n i v e r s i t y  P r e s s ,  1 9 b 7 J ,  P* / 6 .
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w ag es  w i l l  be p a i d  t o  c e r t a i n  w o r k e r s  when,  i n  f a c t ,  no 
w o rk  o r  l e s s  w ork  than,  i s  s t a t e d  h a s  a c t u a l l y  b e e n  p e r -
Q
f o r m e d .
F i n a l l y ,  t h e  S o v i e t  p o l i c y  o f  m a i n t a i n i n g  f u l l  
em ploym en t  may a l s o  l e a d  t o  d i s e q u i l i b r i u m  r e l a t i o n s h i p s  
i n  t h e  l a b o r  m a r k e t .  I n  1930 un em p lo y m en t  was  o f f i c i a l l y  
d e c l a r e d  n o n e x i s t e n t  i n  t h e  S o v i e t  U n io n .  Of c o u r s e  f r i c ­
t i o n a l  unem ploym en t  i s  c e r t a i n  t o  e x i s t ,  b u t  t h e  S o v i e t  
s y s t e m  o f  l a b o r  r e p o r t i n g  f a i l s  t o  r e c o r d  t h i s .  I n  o r d e r  
t o  p r e v e n t  u n e m p lo y m e n t , m a n a g e r s  a r e  u n d e r  p r e s s u r e  t o  
r e t a i n  e m p lo y e e s  ( o v e r  and  ab o v e  t h e  s t r a k h o v k a ) who,  
e i t h e r  b e c a u s e  o f  l a c k  o f  s k i l l s  o r  l a c k  o f  jo b  d i s c i p l i n e ,  
a r e  m a r g i n a l l y  p r o d u c t i v e .  T h i s  l e a d s  t o  a p o l i c y  o f  
" o v e r e m p lo y m e n t  . . . w h e re  m a r g i n a l  p r o d u c t i v i t y  i s  b e lo w  
t h e  w a g e - e a r n e r ’ s income ( o r  n e g a t i v e  i f  o u t p u t  i s  t h e  
c r i t e r i o n ) ,  t h a t  i s ,  r e a l l o c a t i o n  o f  em p lo y ee s  t o  o t h e r
Q
u s e s  w o u ld  p r o d u c e  n e t  g a i n s  ( i n  t e r m s  o f  o u t p u t ) . "
O
I b i d . ,  p .  1 7 3 . In. t h i s  r e g a r d  t h e  S h c h e n k i n o  e x ­
p e r i m e n t  s^lTETch b e g a n  i n  1967 a r e  i n t e r e s t i n g .  A t  S h c h e n k ­
i n o ,  a l a r g e  c h e m i c a l  corrç i lex ,  t h e  e n t e r p r i s e  wage f u n d  was  
f i x e d  f o r  a p e r i o d  o f  t h r e e  y e a r s .  Any r e d u c t i o n  i n  t h e  
number  o f  w o r k e r s  t h e r e f o r e  c r e a t e d  a " s u r p l u s "  w h i c h  w o u l d  
b e  d i v i d e d  among t h e  r e m a i n i n g  p e r s o n n e l .  Over  a t h r e e -  
y e a r  p e r i o d  em ploym ent  was  r e d u c e d  and  wages  a t  S h c h e n k i n o  
i n c r e a s e d  more r a p i d l y  t h a n  t h e  i n d u s t r y  a v e r a g e .  Th is  
t y p e  o f  e x p e r i m e n t  e v e n t u a l l y  c o v e r e d  more  t h a n  1; 0 0 ,0 0 0  
w o r k e r s ,  b u t  b y  1970  t h e  am oun t  o f  e n t e r p r i s e  au tonom y 
a l l o w e d  was c o n s i d e r a b l y  r e d u c e d .  On t h i s  s e e  L e o n a rd  
J o e l  K i r s c h ,  S o v i e t  Wages (C a m b r id g e ;  The MIT P r e s s ,  1 9 7 2 ) ,
p .  1 4 7 .
*^George R. P e i w e l ,  The S o v i e t  Q u e s t  f o r  Economic  
E f f i c i e n c y  (New Y ork :  P r a e g e r  P u b l i s h e r s ,  1 9 7 2 ) ,  p .  44*5*
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An o v e re m p lo y m e n t  p o l i c y  i s  c o n c e p t u a l l y -  s i m i l a r  
t o  t h e  u n d e r e m p lo y m e n t  h y p o t h e s i s ,  u s u a l l y  a s s o c i a t e d  w i t h  
l e s s  d e v e l o p e d  c o u n t r i e s ,  o f  Lewis  and  P e i  and  R a n i s .  I n  
t h e  u n d e r e m p lo y m e n t  h y p o t h e s i s ,  a g r i c u l t u r a l  l a b o r  r e c e i v e s  
a wage i n  e x c e s s  o f  m a r g i n a l  p r o d u c t i v i t y  b e c a u s e  l a b o r  i s  
i n  e x c e s s  s u p p l y  r e l a t i v e  t o  t h e  e x i s t i n g  i n d u s t r i a l  c a p i t a l  
s t o c k .  D u r i n g  t h e  d e v e lo p m e n t  p r o c e s s ,  t h i s  e x c e s s  l a b o r  
i s  w i t h d r a w n  f ro m  a g r i c u l t u r e  a s  an i n d u s t r i a l  c a p i t a l  
s t o c k  i s  a c q u i r e d .  T h i s  p r o c e s s  may be  a p r o t r a c t e d  o n e ,  
b u t  t h e  o r i g i n a l  f a c t o r  d i s e q u i l i b r i u m  i s  s e l f - c o r r e c t i n g  
p r o v i d e d  s u f f i c i e n t  i n d u s t r i a l  d e v e l o p m e n t  i s  a c h i e v e d .
The S o v i e t  p o l i c y  o f  o v e re m p lo y m e n t  i s  t h e  r e s u l t  
o f  r a p i d  i n d u s t r i a l  d e v e lo p m e n t  and  a commitment t o  f u l l  
em p lo y m e n t .  D u r i n g  t h e  e a r l y  s t a g e s  o f  i n d u s t r i a l i z a t i o n ,  
t h e  S o v i e t  i n d u s t r i a l  c a p i t a l  s t o c k  e x p a n d e d  more  r a p i d l y  
t h a n  t h e  s t o c k  o f  s k i l l e d  l a b o r  n e c e s s a r y  t o  u t i l i z e  t h i s  
c a p i t a l  e f f i c i e n t l y .  I n  l i e u  o f  a s m a l l e r ,  h i g h l y  s k i l l e d  
l a b o r  f o r c e ,  e n t e r p r i s e  m a n a g e r s  r e s o r t e d  " t o  e m p lo y in g  a  
l a r g e r  l a b o r  f o r c e  t o  e n s u r e  e x e c u t i o n  o f  p l a n  a s s i g n ­
m e n t s . " ^ ^  B e c a u s e  S o v i e t  p o l i c y  s t r e s s e d  t h e  g r o w t h  o f  
i n p u t s  r a t h e r  t h a n  t h e i r  e f f i c i e n t  u s e ,  e n t e i p r i s e  e m p lo y ­
m en t  o f  e x c e s s  l a b o r  c o n t i n u e d .  As t h e  S o v i e t  economy 
m a t u r e d ,  l a b o r  became r e l a t i v e l y  l e s s  a b u n d a n t ;  t o  c o n t i n u e  
t o  a t t r a c t  e x c e s s  l a b o r  ( o v e r  t h a t  r e q u i r e d  b y  e x i s t i n g  
p r o d u c t i o n ,  t e c h n i q u e s ) ,  e n t e r p r i s e  m a n a g e r s  i n c r e a s e d  w ages
10 I b i d . , p .
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f a s t e r  t h a n  w a r r a n t e d  b y  p r o d u c t i v i t y  i n c r e a s e s .  T h i s  t y p e  
o f  b e h a v i o r  i s  u n o f f i c i a l l y  c o n d o n e d  ( a l t h o u g h  o f f i c i a l l y  
condem ned)  b y  t h e  r e f u s a l  o f  S o v i e t  i d e o l o g y  t o  a d m i t  even  
t e m p o r a r y  u n e m p lo y m e n t .  The eco n o m ic  e f f e c t s  o f  o v e r ­
em ploym ent  a r e  t h e  same a s  t h o s e  o f  u n d e r e m p lo y m e n t ;  f a c t o r  
m a r k e t s  a r e  c h a r a c t e r i z e d  b y  s t r u c t u r a l  d i s e q u i l i b r i u m .
FIGURE 1
OVEREMPLOYMENT IN THE SOVIET ENTERPRISE 
( a )  (b)
Wage R a te
0
^APC=MPC
F i g u r e  1 d e p i c t s  s u c h  a n  o v e r e i rp lo y m e n t  s i t u a t i o n .  
The a g g r e g a t e  s u p p l y  c u r v e ,  S ,  i s  p e r f e c t l y  i n e l a s t i c  a t  L ^ ,  
t h e  l e v e l  o f  f u l l  e m p lo y m e n t .  The c e n t r a l  p l a n n e r s ’ demand 
f o r  l a b o r ,  D* ,^ r e f l e c t s  t h e  i n f o r m a t i o n  t h e y  h a v e  r e c e i v e d  
f r o m  e n t e r p r i s e s  and  s t a t i s t i c a l  a s s o c i a t i o n s  on t e c h n i c a l  
c o e f f i c i e n t s ,  l a b o r  p r o d u c t i v i t y ,  e t c .  The a g g r e g a t e  wage 
f u n d  becom es  OWaL^. A t  t h e  e n t e r p r i s e  l e v e l  ( F i g u r e  l b ) ,
D® i s  t h e  demand f o r  l a b o r  f o r  a g i v e n  f i r m  a s  e n v i s a g e d  
b y  t h e  c e n t r a l  p l a n n e r s .  The p e r f e c t l y  e l a s t i c  s u p p l y
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c u r v e .  S®, r e f l e c t s  t h e  p l a n n e r s  a s s u m p t i o n  t h a t  t h e  n e c e s ­
s a r y  l a b o r  w i l l  b e  a v a i l a b l e .  The e n t e r p r i s e  w i l l  b e  a l ­
l o c a t e d  a  wage f u n d  o f  OP^bLo, w h e r e  i s  t h e  a v e r a g e  wage 
r a t e  o f  t h e  e n t e r p r i s e  w h i c h  may o r  may n o t  b e  e q u a l  t o  t h e  
a v e r a g e  wage r a t e  f o r  t h e  e n t i r e  economy. The o n l y  r e q u i r e ­
m en t  h e r e  i s  t h a t  t h e  sum o f  t h e  e n t e r p r i s e  wage f u n d s  d o es  
n o t  e x c e e d  t h e  a g g r e g a t e  wage f u n d .
S u p p o s e  t h e  e n t e r p r i s e  h i r e s  n o t  OL^ l a b o r  a s  t h e  
c e n t r a l  p l a n n e r s  e x p e c t  b u t  OLq_. T h e re  a r e  two p o s s i b l e  
r e a s o n s  f o r  t h i s  t y p e  o f  e n t e r p r i s e  b e h a v i o r .  F i r s t ,  b e ­
c a u s e  o f  t h e  s a f e t y  f a c t o r  t h e  e n t e r p r i s e  d i r e c t o r  may have  
in. m ind a demand c u r v e  w h i c h  i n t e r s e c t s  S® a t  £  r a t h e r  t h a n  
b . I f  t h i s  i s  t r u e ,  t h e  e n t e r p r i s e  w i l l  o v e r s p e n d  i t s  wage 
f u n d  a l l o c a t i o n  b y  LgbcL^» Or D® may r e f l e c t  a l e f t w a r d  
s h i f t  i n  t h e  demand f o r  l a b o r  ( i n t e r s e c t i n g  S® now a t  b  
r a t h e r  t h a n  a t  £ )  o c c a s i o n e d  b y  t h e  r e c e n t  i n s t a l l a t i o n  o f  
l a b o r - s a v i n g  e q u i p m e n t .  R a t h e r  t h a n  d i s c h a r g e  t h e  d i s ­
p l a c e d  w o r k e r s ,  e n t e r p r i s e  m a n a g e r s  may s i m p l y  r e a s s i g n  
th e m  t o  o t h e r  j o b s  w i t h i n  t h e  p l a n t .  A n o t h e r  v a r i a n t  o f  
t h e  o v e r e m p lo y m e n t  a rg u m e n t  m i g h t  b e  as  f o l l o w s :  b o t h  t h e
c e n t r a l  p l a n n e r s  a n d  t h e  e n t e r p r i s e  a g r e e  o n  t h e  l a b o r  
demand c u r v e  D® b u t  t h e  e n t e r p r i s e  d i r e c t o r  i s  r e q u e s t e d  
b y  l o c a l  P a r t y  o f f i c i a l s  t o  e m p lo y  h i s  " s h a r e "  (L^L^)  o f  
new e n t r a n t s  i n t o  t h e  l a b o r  f o r c e .  W h ic h e v e r  m i g h t  b e  t h e  
c a s e ,  t h e  r e s u l t  i s  a g a i n  an o v e r s p e n d i n g  o f  t h e  wage f u n d  
b y  I g b c L ^ . I n  s p i t e  o f  s e v e r e  p e n a l t i e s  f o r  e x c e e d i n g  t h e  
wage f u n d  a l l o c a t i o n ,  t h e  S o v i e t  p r e s s  i s  r e p l e t e  w i t h
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e x a m p le s  o f  s u c h  b e h a v i o r  on t h e  p a r t  o f  e n t e r p r i s e  man­
a g e r s . T h e  c e n t r a l  p l a n n e r s  may t o l e r a t e  t h i s  b e h a v i o r  
b e c a u s e  t h e y  r e c o g n i z e  t h e  s a f e t y  f a c t o r  a s  a  n e c e s s a r y  
c o s t  i n  m e e t i n g  o u t p u t  t a r g e t s  and  b e c a u s e  t h e  i d e o l o g i c a l  
commitment t o  f u l l  em ploym ent  w o u ld  n o t  p e r m i t  t h e  d i s c h a r g e  
o f  e x c e s s  l a b o r  e v e n  i f  t h e  s a f e t y  f a c t o r  w e r e  n o t  t o l e r ­
a t e d . ^ ^
^ ^ L e o n a r d  J o e l  K i r s c h ,  S o v i e t  W ages ,  p .  3 2 .  There  
a r e  v a r i o u s  ways i n  w h i c h  t h e  e n t e r p r i s e  wage f u n d  a l l o c a ­
t i o n  may b e  e x c e e d e d .  F i r s t ,  an  e n t e r p r i s e  whose p r o d u c ­
t i o n  i s  d e s i g n a t e d  h i g h  p r i o r i t y  may r e c e i v e  a d d i t i o n a l  
f u n d s  i f  t h e  d i r e c t o r  i s  a b l e  t o  c o n v i n c e  s u p e r i o r  a g e n ­
c i e s  t h a t  a d d i t i o n a l  l a b o r  i s  n e c e s s a r y  f o r  t h e  f u l f i l l ­
m en t  o f  o u t p u t  t a r g e t s .  S e c o n d ,  i f  an e n t e r p r i s e  d i r e c t o r  
i s  w i l l i n g  t o  f o r g o  b o n u s  f u n d s  due h im  f o r  m e e t i n g  t h e  
wage f u n d  t a r g e t s ,  h e  may r e c e i v e  a d d i t i o n a l  a l l o c a t i o n s .  
T h is  w i l l  h a p p e n  i f  t h e  l o s s  o f  t h e s e  b o n u s  f u n d s  i s  s m a l l  
i n  r e l a t i o n  t o  t h e  b o n u s e s  he w i l l  r e c e i v e  f o r  f u l f i l l i n g  
o t h e r  t a r g e t s .
^ ^ T h e r e  a r e  many o t h e r  r e a s o n s  f o r  s u s p e c t i n g  o v e r ­
employment  a t  t h e  e n t e r p r i s e  l e v e l .  E n t e r p r i s e s  a r e  e x ­
p e c t e d  t o  f i n d  o t h e r  em ploym ent  o p p o r t u n i t i e s  f o r  d i s c h a r g e d  
e m p l o y e e s .  I t  i s  o f t e n  e a s i e r  f o r  t h e  e n t e r p r i s e  t o  r e t a i n  
s u c h  w o r k e r s  t h a n  t o  i n c u r  j o b  s e a r c h  c o s t s .  I n  some e n t e r ­
p r i s e s ,  m a n a g e r i a l  b o n u s  f u n d s  a r e  t i e d  t o  t h e  s i z e  o f  t h e  
wage f u n d .  T h i s  c r e a t e s  an o b v io u s  m a n a g e r i a l  i n c e n t i v e  
t o  k eep  t h e  l a b o r  f o r c e ,  and  h en ce  t h e  wage f u n d ,  a s  l a r g e  
a s  p o s s i b l e .  The e x t e n t  o f  t h i s  o v e re m p lo y m e n t  o f t e n  
em erges  f r o m  t h e  r e p o r t s  o f  f o r e i g n  c o m p a n ie s  t h a t  d e s i g n  
e n t i r e  f a c t o r i e s  f o r  u s e  i n  t h e  S o v i e t  U n io n .  I n  s i x  
c h e m i c a l  p l a n t s  d e s i g n e d  b y  a f o r e i g n  f i r m ,  t h e  a u x i l i a r y  
w o r k e r s  n e c e s s a r y  a c c o r d i n g  t o  t h e  o r i g i n a l  p l a n s  w ere  91 .  
B e f o r e  t h e  p l a n t s  w e r e  c o m p l e t e d ,  S o v i e t  p l a n n e r s  had  
r a i s e d  t h e i r  number  t o  I1.3 O. The a c t u a l  number  o f  a u x i l i a r y  
w o r k e r s  on t h e  j o b  when t h e  p l a n t s  w e r e  i n  f u l l  p r o d u c t i o n  
num bered  7 2 3 .  On a l l  o f  t h i s  s e e  F e i w e l , Econom ic  E f f i ­
c i e n c y , p p .  . Note  a l s o  t h a t  t h e  e x i s t e n c e  o f  an
upward s l o p i n g  s u p p l y  c u r v e  f o r  t h e  e n t e r p r i s e  w o u l d ,  
a s s u m in g  w ages  w e r e  a l l o w e d  t o  r i s e  an d  s k i l l e d  l a b o r  i s  
t h e r e b y  a t t r a c t e d ,  s t i l l  r e s u l t  i n  wage f u n d  o v e r s p e n d i n g  
and  e x c e s s  e m p lo y m e n t .  However ,  t h e  m a g n i t u d e s  o f  b o t h  
w ou ld  d e p e n d  on t h e  r e s p e c t i v e  e l a s t i c i t i e s  o f  s u p p l y  and  
demand. A n o t h e r  p o s s i b l e  e x p l a n a t i o n  f o r  l a c k  o f  p r o p o r ­
t i o n a l i t y  b e tw e e n  w ag es  and  m a r g i n a l  p r o d u c t i v i t i e s  was
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U n t i l  r e c e n t l y ,  r e s e a r c h e r s  h a v e  n o t  a t t e m p t e d  t o  
e m p i r i c a l l y  v e r i f y  t h e  e x t e n t  o f  d i s e q u i l i b r i u m  i n  t h e  
S o v i e t  U n i o n . I n s t e a d ,  t h e  c o n c e n t r a t i o n  h a s  b e e n  on 
d e t e r m i n i n g  t h e  p r o d u c t i v i t y  o f  co m b in ed  f a c t o r  i n p u t s  on 
t h e  b a s i s  o f  a C o bb-D oug las  p r o d u c t i o n  f u n c t i o n  ( s e e  
T a b le  4 ) * ^ ^  The p r o b l e m s  i n  v e r i f y i n g  t h e  e x t e n t  o f  s t r u c ­
t u r a l  d i s e q u i l i b r i u m  h av e  b e e n  t w o - f o l d :  an i n a d e q u a t e
t h e o r e t i c a l  f r a m e w o r k  and t h e  p a u c i t y  o f  S o v i e t  d a t a  n e c e s ­
s a r y  t o  make s u c h  an a t t e m p t .  The l a t t e r  i s  now l e s s  o f  a 
p r o b l e m ,  a s  was  p o i n t e d  o u t  i n  C h a p t e r  I  and  M i c h a e l  Bruno 
h a s  d e v e l o p e d  a p r o d u c t i o n  f u n c t i o n  w h i c h  e x p l i c i t l y  a c ­
c o u n t s  f o r  d i s e q u i l i b r i u m  i n  t h e  f a c t o r  m a r k e t s . T h i s  
p r o d u c t i o n  f u n c t i o n ,  t h e  c o n s t a n t - m a r g i n a l - s h a r e s  (CMS) 
f u n c t i o n  i s  p r e s e n t e d  i n  t h e  f o l l o w i n g  s e c t i o n .
s u g g e s t e d ,  b u t  n o t  t e s t e d  f o r  t h e  S o v i e t  U n io n ,  b y  P a u l  R. 
G r e g o r y ,  "A M odel  o f  S o c i a l i s t  Wage D i f f e r e n t i a l s :  The Case 
o f  E a s t  G e r m a n y . ” Q u a r t e r l y  J o u r n a l  o f  E c o n o m i c s , LXXXVII 
( F e b r u a r y ,  1 9 7 3 ) ,  p . 133• G r e g o r y  a r g u e s  t h a t  c e n t r a l  p l a n ­
n e r s  w i l l  t e n d  t o  o v e r e s t i m a t e  t h e  wage d i f f e r e n t i a l  n e c e s ­
s a r y  t o  a t t r a c t  w o r k e r s  t o  p r i o r i t y  b r a n c h e s .
^^The e x c e p t i o n s  a r e  J u d i t h  T h o r n t o n ,  " D i f f e r e n t i a l  
C a p i t a l  C h a r g e s , "  Y a s u s h i  Toda ,  " E s t i m a t i o n  o f  a C o s t  F u n c ­
t i o n  i n  t h e  S t a t e  o f  S t r u c t u r a l  D i s e q u i l i b r i u m ;  The C ase  o f  
S o v i e t  M a n u f a c t u r i n g  I n d u s t r y ,  1 9 6 0 - 1 9 6 9 , ” p r e s e n t e d  t o  t h e  
E c o n o m e t r i c  S o c i e t y  W i n t e r  M e e t i n g ,  T o r o n t o ,  D ecem ber  2 8 ,  
1 9 7 2 ,  an d  L.  V. K a n t o r o v i c h ,  The B e s t  Use o f  Economic  R e ­
s o u r c e s  , t r a n s . b y  P .  F . K n l g h t s f l e l d  (C am b r id g e :  H a r v a r d  
U n i v e r s i t y  P r e s s ) ,  1965 .
^ 4 o t h e r  e x a m p le s  o f  t h i s  m e th o d  may b e  f o u n d  i n  Abram 
B e r g s o n ,  " C o m p a r a t i v e  P r o d u c t i v i t y  a n d  E f f i c i e n c y  i n  t h e  S o ­
v i e t  U n io n  a n d  t h e  U n i t e d  S t a t e s , "  i n  C om par ison  o f  Economic  
S y s t e m s ,  e d .  b y  A l e x a n d e r  E c k s t e i n  ( B e r k e l e y :  U n i v e r s i t y  o r  
C a l i f o r n i a  P r e s s ,  1 9 7 1 ) ,  an d  t h e  s o u r c e s  c i t e d  t h e r e i n .
^ ^ M i c h a e l  B r u n o ,  " E s t i m a t i o n  o f  F a c t o r  C o n t r i b u t i o n  
t o  G r o w t h , "  p p .  3 6 0 - 6 1 .  The m ode l  o u t l i n e d  i n  t h e  n e x t  s e c ­
t i o n  i s  t a k e n ,  u n l e s s  o t h e r w i s e  i n d i c a t e d ,  f ro m  t h e s e  p a g e s .
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The CMS P r o d u c t i o n  F u n c t i o n
As i n  A r ro w ,  C h e n n e ry ,  Minhas  a n d  Solow a l i n e a r  
r e l a t i o n s h i p  b e tw e e n  o u t p u t  p e r  u n i t  o f  l a b o r ,  Q /L ,  and  t h e  
r e a l  wage r a t e ,  w, i s  p o s t u l a t e d : ^ ^
(1 )  Q/L = 0 w + d; where  c > 0 ,  d = 0 .
I n  e q u a t i o n  (1)  £  a n d  d a r e  s h a r e  p a r a m e t e r s  an d  a r e  a 
f u n c t i o n  o f  t h e  i n s t i t u t i o n a l  and  t e c h n o l o g i c a l  c o n d i t i o n s  
a s  e q u a t i o n s  (2)  a n d  (3) w i l l  show. E q u a t i o n  (1 )  i m p l i e s  
a c o n s t a n t  m a r g i n a l  l a b o r  s h a r e  and an a v e r a g e  l a b o r  s h a r e  
w h i c h  w i l l  r i s e ,  f a l l ,  o r  r e m a i n  c o n s t a n t  d e p e n d i n g  on t h e  
v a l u e  o f  d .
T h e r e  w i l l  a l s o  e x i s t  an a g g r e g a t e  p r o d u c t i o n  
f u n c t i o n  w h ic h  w i l l  y i e l d  a l i n e a r  r e l a t i o n s h i p  b e tw e e n  
t h e  m a r g i n a l  p r o d u c t  o f  l a b o r ,  3Q/3L,  a n d  t h e  r e a l  wage;
(2 )  9Q/3L = p  w + q ;  w h ere  p > 0 ,  q è  0 .
The p a r a m e t e r s  o f  e q u a t i o n  ( 2 ) ,  £  a n d  q ,  a r e  a ssum ed t o  
be  f i x e d  and  d e p e n d e n t  on t h e  i n s t i t u t i o n a l  s e t t i n g  o f  
t h e  economy.
The g e n e r a l  f o rm  o f  t h e  p r o d u c t i o n  f u n c t i o n  y i e l d ­
i n g  e q u a t i o n s  (1 )  a n d  (2)  can  b e  d e r i v e d  b y  s o l v i n g  e q u a ­
t i o n  (1 )  f o r  w, s u b s t i t u t i n g  t h e  r e s u l t  i n t o  e q u a t i o n  (2) 
a n d  s o l v i n g  t h e  r e s u l t i n g  d i f f e r e n t i a l  e q u a t i o n .  To a i d  
t h i s  a n d  make e x p l i c i t  t h e  r e l a t i o n s h i p  o f  t h e  s h a r e  param­
e t e r s  ( c , d )  an d  t h e  t e c h n o l o g i c a l  c o n d i t i o n s ,  two new 
p a r a m e t e r s ,  a and  m, a r e  assumed t o  r e l a t e  t o  t h e  p a r a m e t e r s
^^ S e e  f o o t n o t e  3 ,  C h a p t e r  I .
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o f  e q u a t i o n s  (1 )  an d  ( 2 ) ,  c ,  d ,  £  a n d  q ,  t h r o u g h  t h e  f o l ­
l o w i n g  t r a n s f o r m a t i o n :
(3) c = f / l - a ,  d = S+may^_a^
B o t h  a and  m a r e  f i x e d  t e c h n o l o g i c a l  p a r a m e t e r s ,  t h e  f o r m e r  
b e i n g  t h e  c a p i t a l  s h a r e  i n  t h e  a g g r e g a t e  p r o d u c t i o n  f u n c t i o n  
t o  be s p e c i f i e d  b e l o w  and  t h e  l a t t e r ,  i f  ra > 0 ,  i n d i c a t e s  
t h e  l o s s  o f  o u t p u t  due t o  d i s e q u i l i b r i u m  i n  t h e  l a b o r  m a r ­
k e t  .
E q u a t i o n s  ( 1 ) ,  ( 2 )  and  (3)  y i e l d  t h e  f o l l o w i n g  
p a r t i a l  d i f f e r e n t i a l  e q u a t i o n :
(i |)  = ( 1 - a )  ^ / L  -  ma.
Prom t h e  i n t e g r a t i o n  o f  ( 4 )  a g e n e r a l  p r o d u c t i o n ,  f u n c t i o n  
may be  o b t a i n e d :
(5)  Q = C ( K , t )  -  mL.
In. ( 5 ) ,  Ç ,  t h e  c o n s t a n t  o f  i n t e g r a t i o n ,  c o n t a i n s  t h e  
v a r i a b l e s  n o t  a p p e a r i n g  i n  (Ij.) b u t  w h i c h  a r e  known, t o  
be  p r e s e n t  in. t h e  p r o d u c t i o n ,  f u n c t i o n .  These  v a r i a b l e s  
a r e  t h e  c a p i t a l  s t o c k  ( E ) ,  t i m e  ( t )  and  a p a r a m e t e r  d e n o t i n g  
t e c h n o l o g i c a l  p r o g r e s s  ( X) .  T h i s  m o d e l  w i l l  d e a l  w i t h  t h e  
c o n s t a n t  r e t u r n s  t o  s c a l e  c a s e  w i t h  e x p o n e n t i a l  t e c h n o l o g i ­
c a l  p r o g r e s s ,  t h e r e f o r e ,  C ( K , t )  = Ae^^K^ w h e re  A i s  a c o n ­
s t a n t .  W i th  £  s p e c i f i e d ,  t h e  e x p l i c i t  f o rm  o f  t h e  a g g r e ­
g a t e  p r o d u c t i o n  f u n c t i o n  becom es
(6)  Q = Ae^^K®L^"® -  mL 
w h i c h  may be  r e w r i t t e n  a s
( 6a )  y  = Ae^^x® -  m, w h e re  y  = Q/L and  x  = K /L .
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As was i n d i c a t e d  a b o v e ,  e q u a t i o n s  (6 )  a n d  ( 6a )  
assum e t h a t  a n y  d e p a r t u r e  f ro m  p e r f e c t l y  c o m p e t i t i v e ,  
p r o f i t  m a x i m i z i n g  e q u i l i b r i u m  c o n d i t i o n s  w i l l  r e s u l t  i n  
a l o s s  o f  o u t p u t ,  h e n c e  t h e  minus s i g n  p r o c e e d i n g  ra.
I f  m = 0 ,  t h e n  (6 )  a n d  ( 6a )  r e d u c e  t o  c o n s t a n t  m a r g i n a l  
s h a r e  C o b b -D o u g la s  p r o d u c t i o n  f u n c t i o n s .  H o w e v e r ,  i f  
m > 0 ,  b o t h  w i l l  y i e l d  v a r i a b l e  e l a s t i c i t y  o f  s u b s t i t u t i o n  
p r o d u c t i o n  f u n c t i o n s  i n  w h i c h  t h e  e l a s t i c i t y  o f  s u b s t i t u ­
t i o n  a p p r o a c h e s  one  a s  Q/L i n c r e a s e s  o v e r  t i m e .
I n  e q u a t i o n  ( 2 ) ,  i f  £  > 0 an d  q = 0 t h i s  i s  n o t  e v i ­
d e n c e  o f  t h e  t y p e  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  d e a l t  w i t h  
h e r e .  R a t h e r ,  t h i s  w o u ld  i n d i c a t e  an  i m p e r f e c t l y  compe­
t i t i v e  l a b o r  m a r k e t  i n  w h i c h  wages a r e  p r o p o r t i o n a l ,  b u t  
n o t  e q u a l ,  t o  m a r g i n a l  p r o d u c t i v i t i e s .  S u c h  a c a s e  w o u ld  
n o t ,  o f  c o u r s e ,  v i o l a t e  t h e  a s s u m p t i o n s  o f  m a r g i n a l  p r o ­
d u c t i v i t y  t h e o r y .  O n ly  i f  q  /  0 c a n  i t  be  s a i d  t h a t  
s t r u c t u r a l  d i s e q u i l i b r i u m  i s  p r e s e n t .
I n  a two f a c t o r  p r o d u c t i o n ,  f u n c t i o n ,  i f  one f a c t o r  
r e c e i v e s  a r e t u r n  g r e a t e r  ( l e s s )  t h a n  i t s  m a r g i n a l  p r o ­
d u c t i v i t y ,  t h e  o t h e r  f a c t o r  m us t  r e c e i v e  l e s s  (more)  than, 
i t s  m a r g i n a l  p r o d u c t i v i t y .  I n  t h i s  m o d e l ,  t h e  d i s e q u i l i b ­
r i u m  r e l a t i o n s h i p  i n  t h e  c a p i t a l  m a r k e t  w o u ld  b e
(7 )  3Q/3K -  r  = —l / ( ( 3Q /3L -  w) .
I t  was  m e n t i o n e d  a b o v e  t h a t  t h e  CMS f u n c t i o n  w i l l ,  
u n d e r  c e r t a i n  c o n d i t i o n s ,  y i e l d  a v a r i a b l e  e l a s t i c i t y  o f  
s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o r .  U s i n g  t h e  f a m i l i a r  
s y m b o ls  f o r  f i r s t  a n d  s e c o n d  p a r t i a l  d e r i v a t i v e s ,  e q u a t i o n
i+u
(6a)  y i e l d s  t h e  f o l l o w i n g  f o r m u l a  f o r  t h e  e l a s t i c i t y  o f  
s u b s t i t u t i o n :
(8 )  Ô = y ' ( y  -  x y ' ) / x y y "  = 1 -  ( a r a / l - a ) ( 1 / y ) .
I n  ( 8 ) ,  i f  m > 1  t h e n  o w i l l  b e  l e s s  t h a n  one a n d  w i l l  a p ­
p r o a c h  one o r  z e r o  d e p e n d i n g  on w h e t h e r  y  i n c r e a s e s  o r  
d e c r e a s e s  o v e r  t i m e .
T h i s  b e h a v i o r  o f  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n ,  i s  
i n s t r u c t i v e  f o r  t h e  S o v i e t  c a s e .  R e c e n t  s t u d i e s  h ave  
shown t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  t o  be  l e s s  t h a n  one 
i n  t h e  U . S . S . R .  W ei tzm an ,  i n  f i t t i n g  a CES f u n c t i o n  t o  
t h e  p o s t w a r  c o n c l u d e d  t h a t  b e c a u s e  o f  t h e  low e l a s t i c i t y  
o f  s u b s t i t u t i o n  ( 0 .i|.0 3 )
c a p i t a l  a c c u m u l a t i o n  h a s  o u t s t r i p p e d  l a b o r  g r o w t h  
b y  a w id e  e n o u g h  m a r g in  t h a t  t h e  d r a g  due t o  d i m i n i s h ­
i n g  r e t u r n s  i s  s i g n i f i c a n t l y  c u t t i n g  i n t o  o u t p u t  
g r o w t h .  I n  t h e  m a t u r e  S o v i e t  econom y,  l a b o r  s c a r c i t y  
a p p e a r s  t o  be  a r e a l i t y .
T h i s  r a i s e s  a n  i n t e r e s t i n g  q u e s t i o n :  I s  t h e  l a b o r  s c a r c i t y
W ei tzm an  a l l u d e s  t o  and  t o  w h i c h  many S o v i e t  e c o n o m i s t s  
a l s o  a l l u d e  r e a l ,  o r  i s  i t  t h e  r e s u l t  o f  a c o m b i n a t i o n  o f  
a no u n e m p lo y m e n t  p o l i c y  a t  t h e  m ac ro  l e v e l  a n d  a s a f e t y  
f a c t o r  p o l i c y  a t  t h e  m i c r o  l e v e l ,  b o t h  p r o d u c i n g  o v e r ­
em p lo y m e n t .  I f  t h e  l a t t e r  s h o u l d  b e  t h e  c a s e ,  t h e n  t h e  
g r o w t h  r e t a r d a t i o n  o f  t h e  1 9 6 0 ' s  may n o t ,  a s  some have  
s u g g e s t e d ,  b e  t h e  i n e v i t a b l e  r e s u l t  o f  a m a t u r i n g  S o v i e t
^ ^ W e i tz m a n ,  " S o v i e t  P o s t w a r  Econom ic  G r o w t h , "  p .
6 8 2 .
4 3
18economy b u t  t h e  a c c i d e n t a l  r e s u l t  o f  i r r a t i o n a l  p o l i c i e s .
A t  t h i s  p o i n t  i t  i s  no l o n g e r  p o s s i b l e  t o  c o n t i n u e  
t o  i g n o r e  t h e  i r r a t i o n a l i t y  o f  t h e  S o v i e t  p r i c e  s y s t e m .
I t  was M. J .  F a r r e l l  who p o i n t e d  o u t  t h a t  i t  i s  p o s s i b l e  
t o  d i s t i n g u i s h  two t y p e s  o f  i n e f f i c i e n c y :  p r i c e  i n e f f i ­
c i e n c y  and  t e c h n i c a l  i n e f f i c i e n c y .
The f o r m e r  m e a s u r e s  a f i r m ’s s u c c e s s  i n  c h o o s i n g  
an o p t i m a l  s e t  o f  i n p u t s ,  t h e  l a t t e r  i t s  s u c c e s s  i n  
p r o d u c i n g  maximum o u t p u t  f ro m  a g i v e n  s e t  o f  i n p u t s .
The d i f f e r e n c e  b e t w e e n  t h e  tw o  i n e f f i c i e n c i e s  may
P Qbe  shown b y  t h e  f o l l o w i n g  d i a g r a m .
FIGURE 2
MEASUREMENT OF PRICE AND TECHNICAL INEFFICIENCY
K
1 F o r  a n a l y s i s  o f  t h e  v i e w  t h a t  S o v i e t  g r o w t h  r e ­
t a r d a t i o n  was i n e v i t a b l e  s e e  Abram B e r g s o n ,  ’’Toward a New 
G ro w th  M o d e l , ” P r o b le m s  o f  Communism, XXII ( M a r c h - A p r i l ,  
1 9 7 3 ) ,  an d  J u d i t h  T h o r n t o n ,  ‘' F a c t o r s  i n  t h e  R e c e n t  D e c l i n e  
i n  S o v i e t  G r o w t h , ” S l a v i c  R e v iew , XXV (M arch ,  1 9 6 6 ) .
J .  F a r r e l l ,  ’’The M e a s u r e m e n t  o f  P r o d u c t i v e  
E f f i c i e n c y , ” J o u r n a l  o f  t h e  Roya l  S t a t i s t i c a l  S o c i e t y , 
S e r i e s  A ( G e n e r a l ) ,  l 2 o  1 ) ,  p .  2 3 9 .
^ ° I b i d . ,  p p .  251^-53.
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The v a r i o u s  c o m b i n a t i o n s  o f  c a p i t a l  and l a b o r  t h a t  c o u l d  
be u t i l i z e d  b y  a f i r m  w i t h  no t e c h n i c a l  i n e f f i c i e n c y  i s  
r e p r e s e n t e d  b y  S S ' .  AA'  r e f l e c t s  t h e  i n p u t  p r i c e  r a t i o  
w h i c h  w ou ld  p r e v a i l  i f  f a c t o r  p r i c e s  r e f l e c t e d  m a r g i n a l  
p r o d u c t i v i t i e s .  P o i n t  P r e p r e s e n t s  t h e  o b s e r v e d  i n p u t s  
u t i l i z e d  b y  t h e  f i r m ,  and  ON t h e  o b s e r v e d  p r o d u c t i o n  p a t h .  
I n  t h i s  c a s e  t h e  r a t i o  OQ,/OP w ou ld  be  a m e a s u r e  o f  t h e  
t e c h n i c a l  e f f i c i e n c y  o f  t h e  f i r m .  A f i r m  h a v i n g  no p r i c e  
i n e f f i c i e n c y  w o u ld  be  a t  p o i n t  Q’ ; t h e r e f o r e ,  t h e  r a t i o  
OR/OQ w ou ld  m e a s u r e  t h e  p r i c e  e f f i c i e n c y  o f  t h e  f i r m .  The 
o v e r a l l  e f f i c i e n c y  o f  t h e  f i r m  w o u ld  be  r e p r e s e n t e d  b y  t h e  
r a t i o  OR/OP.
The CMS f u n c t i o n  w i l l  p r o v i d e  some m e asu re  o f  t h e  
o v e r a l l  e f f i c i e n c y  o f  S o v i e t  i n d u s t r y .  E q u a t i o n  (2 )  w i l l  
c o n f i r m  o r  d e n y  t h e  e x i s t e n c e  o f  p r i c e  i n e f f i c i e n c y  b u t  
t h e  f i n a l  f o r m  o f  t h e  p r o d u c t i o n  f u n c t i o n  ( E q u a t i o n  ( 6 ) )  
w i l l  i n c l u d e  b o t h  p r i c e  and  t e c h n i c a l  i n e f f i c i e n c y .  Be­
c a u s e  b o t h  q a n d  m w i l l  be i n d u s t r y  a v e r a g e s ,  n o t h i n g  can  
b e  d e t e r m i n e d  c o n c e r n i n g  t h e  r e l a t i v e  e f f i c i e n c y  o f  i n d i ­
v i d u a l  i n d u s t r y  g r o u p i n g s ,  t h a t  i s ,  i t  w i l l  be  i m p o s s i b l e  
t o  s a y  t h e  s t e e l  i n d u s t r y  i s  more e f f i c i e n t  t h a n  t h e  f u e l s  
i n d u s t r y .  One may t h i n k  o f  m i n  e q u a t i o n s  (6)  and  (6a)  
a s  r e f l e c t i n g  t h e  i n a b i l i t y  o f  S o v i e t  i n d u s t r i e s  t o  move 
t o  i s o q u a n t  TT ’ ( r e p r e s e n t i n g  no t e c h n i c a l  i n e f f i c i e n c y )  
a n d  o n to  p r o d u c t i o n  r a y  CM t o  p o i n t  U (no  p r i c e  i n e f f i ­
c i e n c y )  .
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I t  was p o i n t e d  o u t  i n  C h a p t e r  I  t h a t  t h e  CMS f u n c ­
t i o n  p r o v i d e s  an a l t e r n a t i v e  e x p l a n a t i o n  f o r  t h e  d e c l i n i n g  
g r o w t h  o f  t o t a l  f a c t o r  p r o d u c t i v i t y .  T h is  d i f f e r e n c e  c a n
be i l l u s t r a t e d  b y  t a k i n g  t h e  d e r i v a t i v e  o f  e q u a t i o n  ( 6 )
21w i t h  r e s p e c t  t o  t i m e :
( 9 ) Q/Q = ( 1/ Q ) ( 3 Q/3L) + E]^(L/L) + E g ( K / k ) ,  
w he re  ( 1 / Q ) ( ^ Q / 3 L )  i s  t o t a l  f a c t o r  p r o d u c t i v i t y  and and  
E2 a r e  t h e  r e s p e c t i v e  r e l a t i v e  c o n t r i b u t i o n s  o f  l a b o r  and  
c a p i t a l  t o  g r o w t h .  I n  t h e  c a s e  o f  c o n s t a n t  r e t u r n s  t o  
s c a l e ,  t h e s e  m a g n i t u d e s  a r e  i d e n t i f i e d  a s  f o l l o w s :
(1 0 a )  ( 1 / Q ) ( 3 Q/3 L) = X (1  -  m /y)
( 10b )  E^ = 1 -  a (1  -  m /y )
( 10 c )  E2 — 1 — Eg^  «
I f  t h e  e x i s t e n c e  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  i s  v e r i f i e d  
f ro m  t h e  d a t a ,  i . e . ,  i f  m > 0 , t h e n  " t h e  r o l e  o f  t h e  ' t o t a l
Op
p r o d u c t i v i t y '  f a c t o r  d e c r e a s e s  o v e r  t i m e ,  a s  y  i n c r e a s e s . "  
The p r o b l e m  w i t h  t o t a l  f a c t o r  p r o d u c t i v i t y ,  a l s o  r e f e r r e d  
t o  a s  t h e  " r e s i d u a l "  o r  p e r h a p s  m ore  a c c u r a t e l y  a s  " t h e  
m e a s u r e  o f  o u r  i g n o r a n c e , i s  t h a t  i t  i s  m o s t  d i f f i c u l t  
t o  d e t e r m i n e  w h a t  g r o w th  f a c t o r s  t h i s  m a g n i t u d e  r e f l e c t s .  
Weitzman h a s  s u g g e s t e d  s e v e r a l  f a c t o r s :  " i n c r e a s i n g  r e ­
t u r n s ,  l a b o r  s k i l l s ,  o p t i m a l  u s e  o f  r e s o u r c e s  and  b e t t e r
^ ^ M i c h a e l  B ru n o ,  " E s t i m a t i o n  o f  F a c t o r  C o n t r i b u t i o n  
t o  G r o w t h , "  p .  3 6 8 .
^ ^ I b i d . , p .  3 6 8 .
^ ^ B e l a  B a l a s s a ,  "The Dynamic E f f i c i e n c y  o f  t h e  
S o v i e t  E c o n o m y ,"  p .  lj.92.
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o r g a n i z a t i o n . " ^ ^  The ŒI8 m o d e l  s e e k s  an e x p l a n a t i o n ,  i n  
t h e  o p t i m a l  u s e  o f  r e s o u r c e s ,  a s  t h e  o t h e r  f a c t o r s  seem 
l e s s  p r o m i s i n g .  B r u b a k e r  h a s  shown t h a t  i f  l a b o r  s k i l l s  
(human c a p i t a l )  a r e  i n c l u d e d  a s  a s e p a r a t e  f a c t o r  o f  p r o ­
d u c t i o n ,  t h e  s i z e  o f  t h e  r e s i d u a l  i s  r e d u c e d  b y  an i n c o n -  
s e q u e n t i a l  a m o u n t .  B e c a u s e  t i m e  s e r i e s  a n a l y s i s  d o e s  n o t  
p e r m i t  t h e  d i f f e r e n t i a t i o n  b e t w e e n  s c a l e  and  t i m e  e f f e c t s ,  
t h i s  a s p e c t  m u s t  be  l e f t  t o  f u t u r e  r e s e a r c h .  The e f f e c t s  
o f  b e t t e r  o r g a n i z a t i o n ,  w h a t  L e i b e n s t e i n  has  t e r m e d  "X- 
e f f i c i e n c y , "  m i g h t  be i n d i r e c t l y  t e s t e d  b y  p a r t i t i o n i n g  
t h e  p o s t w a r  p e r i o d  i n t o  two s u b p e r i o d s :  1 9 ^ 0 - 1 9 6 ^  a n d
196 6 - 1 9 7 2 . The d i f f e r e n c e  i n  t h e  b e h a v i o r  o f  t h e  r e s i d u a l ,  
i f  a n y ,  b e t w e e n  t h e s e  two p e r i o d s  w o u ld  p r o v i d e  some s u g ­
g e s t i o n  o f  t h e  e f f i c i e n c y  i m p a c t  o f  t h e  1965 eco n o m ic  r e ­
f o r m s .  U n f o r t u n a t e l y  t h e  o b s e r v a t i o n s  a r e  t o o  l i m i t e d  t o  
a d m i t  t h i s  p r o c e d u r e .
^ ^ a r t i n  L. W e i tz m a n ,  " S o v i e t  P o s t w a r  Economic  
G r o w t h , "  p .  6 8 6 .
E a r l  R .  B r u b a k e r ,  "Em bodied  T e c h n o l o g y , "  p .  305 .
PoH a r v e y  L e i b e n s t e i n ,  " A l l o c a t i v e  E f f i c i e n c y  v s .  
’X - E f f i c i e n c y ’ i n  C o m p a r a t iv e  Economic  S y s t e m s :  A R e a d e r , 
e d .  b y  M a r s h a l l  I .  Goldman (New Y ork :  Random H o u s e ,  I n c . ,
1 9 7 1 ) ,  p .  7 4 .
27 I n  m a t r i x  n o t a t i o n  o ne  w ou ld  e m p lo y  t h e  f o l l o w i n g  
r e g r e s s i o n  m o d e l s :
Yi = t t i  + g^X^ ®i i  = p r e -1 9 6 6  o b s e r v a t i o n s
Yi = a,- + 6 ,-X-. + e .  j  = p o s t - 1 9 6 6  o b s e r v a t i o n s
J J J J J
^ k  "  + ^ k ^ k  ®k k  = t o t a l  o b s e r v a t i o n s .
The n u l l  h y p o t h e s i s  w o u ld  b e  = “ j  = w h e re  a  = g^
1+9
S t r u c t u r a l  D i s e q u i l i b r i u m  i n  t h e  S o v i e t  Un ion
T u r n i n g  now t o  t h e  p l a u s i b i l i t y  o f  t h e  CMS m ode l  
f o r  S o v i e t  i n d u s t r y ,  t h e  q u e s t i o n  i s :  Are  t h e  a s s u m p t i o n s
t h a t  l a b o r  r e c e i v e d  a wage n o t  p r o p o r t i o n a l  ( a n d  g r e a t e r )  
t h a n  i t s  m a r g i n a l  p r o d u c t i v i t y  an d  t h e r e f o r e  t h a t  c a p i t a l  
a l s o  r e c e i v e d  a r e t u r n  n o t  p r o p o r t i o n a l  ( b u t  l e s s )  than,  
i t s  m a r g i n a l  p r o d u c t i v i t y ,  v a l i d  f o r  t h e  S o v i e t  c a s e ?  I n  
d e s c r i b i n g  t h e  e n v i r o n m e n t  i n  w h i c h  t h e  CMS f u n c t i o n  m i g h t  
be  v a l i d ,  Bruno  s u g g e s t s  t h a t
. . .  we a r e  d e a l i n g  w i t h  an economy i n  w h i c h  
f u n d s  f o r  i n v e s t m e n t  a r e  more o r  l e s s  r a t i o n e d ,  and  
t h e r e  i s  l i t t l e  i n  t h e  way o f  a p r i c e - r e g u l a t e d  m a r ­
k e t  f o r  c a p i t a l .  I t  d o es  n o t  m a t t e r  w h e t h e r  t h i s  
t a k e s  t h e  f o r m  o f  an  u l t i m a t e  l i m i t a t i o n  i n ^ o s e d  b y  
a v a i l a b i l i t y  o f  f o r e i g n  e x c h a n g e  ( w i t h  w h i c h  m a c h i n e r y  
h a s  t o  be b o u g h t ) , o r  w h e t h e r  t h e  e f f e c t i v e  b o t t l e ­
n e c k  i s  t h e  s u p p l y  o f  s a v i n g s ,  w i t h  t h e  g o v e r n m e n t  
f i n a n c i n g  d e v e l o p m e n t  t h r o u g h  i n f l a t i o n a r y  b u t  c o n ­
t r o l l e d  c r e d i t  e x p a n s i o n .  . . .  I t  s u f f i c e s  f o r  o u r  
p u r p o s e s  t o  assum e t h a t  t h e r e  i s  no m a r k e t  i n  w h ic h  
c a p i t a l  c a n  be  a c q u i r e d  a t  w i l l  and  w i t h  e v e r y b o d y  
s c r a m b l i n g  t o  e q u a t e  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  
c a p i t a l  t o  a g o i n g  r e n t a l  r a t e .  The r a t e  o f  i n t e r e s t  
w h i c h  t h e  g o v e r n m e n t  o r  a f o r e i g n  a g e n c y  w o u ld  c h a r g e  
f o r  a d e v e l o p m e n t  l o a n  i s  way b e lo w  t h e  r e a l  o r  s h a ­
dow r a t e ,  a s  m e a s u r e d  b y  t h e  l o n g - r u n  m a r g i n a l  p r o ­
d u c t i v i t y  o f  t h e  sam e .
A l t h o u g h  B runo  was  d e s c r i b i n g  t h e  economy o f  I s r a e l ,  
t h e  d e s c r i p t i o n  i s  an a p t  one f o r  t h e  S o v i e t  econom y,  w h e re  
c a p i t a l  i s  n o t  o b t a i n e d  f r e e l y  i n  t h e  m a r k e t  b u t  a l l o c a t e d  
c e n t r a l l y .  B runo  a s su m es  p r o f i t - m a x i m i z i n g  b e h a v i o r  on
i n  e q u a t i o n  ( 5 c ) ,  C h a p t e r  I I I .  I f  t h e  n u l l  h y p o t h e s i s  i s  
n o t  r e j e c t e d ,  one w o u ld  c o n c l u d e  t h a t  t h e  1 96 5  r e f o r m s  h ad  
no e f f e c t  on t h e  b e h a v i o r  o f  t h e  r e s i d u a l .
p 8M i c h a e l  B r u n o ,  ’’E s t i m a t i o n  o f  F a c t o r  C o n t r i b u t i o n  
t o  G r o w t h , ” p .  36I4..
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t h e  p a r t  o f  e n t r e p r e n e u r s  w h e r e a s  S o v i e t  e n t e r p r i s e  d i r e c ­
t o r s  a r e  o u t p u t  m a x i m i z e r s .  These  two o b j e c t i v e s  a r e  n o t  
m u t u a l l y  e x c l u s i v e ,  h o w e v e r ,  and  may p r o d u c e  i d e n t i c a l  
b e h a v i o r  on t h e  p a r t  o f  m a n a g e r s . ^9 The e x t e n t  o f  s t r u c ­
t u r a l  d i s e q u i l i b r i u m  p r e s e n t  i n  S o v i e t  i n d u s t r y  w i l l  be 
v e r i f i e d  b y  t e s t i n g  s e v e r a l  h y p o t h e s e s  a g a i n s t  t h e  d a t a  
a v a i l a b l e  on i n d u s t r i a l  w a g e s ,  c a p i t a l  s t o c k ,  l a b o r  and 
o u t p u t .  C h a p t e r  I I I  c o n t a i n s  t h e  f i r s t  o f  s e v e r a l  s u c h  
h y p o t h e s e s  and  t e s t s .
^Edward Ames, S o v i e t  Economic P r o c e s s e s  (Homewood: 
R i c h a r d  D. I r w i n ,  I n c . ,  1 9 6 5 ) ,  p . l O è . A f u l l  d i s c u s s i o n  
o f  o u t p u t  m a x i m i z i n g  m o d e l s  w i l l  b e  f o u n d  i n  C h a p t e r  V.
CHAPTER I I I
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I n t r o d u c t i o n
T h i s  c h a p t e r  w i l l  exam ine  t h e  h y p o t h e s i s  o f  s t r u c ­
t u r a l  d i s e q u i l i b r i u m  b y  f i t t i n g  t h e  CMS wage and  p r o d u c t i o n  
f u n c t i o n s  t o  p o s t w a r  S o v i e t  i n d e x e s  o f  n o n a g r i c u l t u r a l ,  
n o n r e s i d e n t i a l  o u t p u t ,  c a p i t a l  s t o c k  and  l a b o r .  The d a t a ,  
drawn f r o m  W e s t e r n  s o u r c e s ,  a r e  c o n t a i n e d  i n  A p p en d ix  A. 
O r i g i n a l l y  i t  was  hop ed  t h a t  t h e  CMS f u n c t i o n  c o u l d  be 
f i t t e d  t o  t h e  p r e w a r  a s  w e l l  a s  t h e  p o s t w a r  p e r i o d .  But  
a t t e m p t s  t o  do so  p r o d u c e d  m e a n i n g l e s s  r e s u l t s ,  w i t h  h i g h  
s t a n d a r d  e r r o r s  a n d  n e g a t i v e  e s t i m a t e s  o f  t h e  e l a s t i c i t y  
o f  o u t p u t  w i t h  r e s p e c t  t o  c a p i t a l  a n d  t e c h n o l o g i c a l  p r o g r e s s .  
As an  a l t e r n a t i v e  a t t e m p t s  w ere  mado t o  f i t  a C o b b -D o u g las  
p r o d u c t i o n  f u n c t i o n  o v e r  t h e  p r e w a r  p e r i o d ;  a g a i n  t h e  r e ­
s u l t s  w e r e  u n s a t i s f a c t o r y .  ' A CES s p e c i f i c a t i o n  a t t e m p t e d  
b y  J o h n  W h a l l e y  was e q u a l l y  u n s a t i s f a c t o r y . ^  W h a l l e y  
c o n c l u d e d  t h a t  t h e  " e x t r e m e  s t r u c t u r a l  c h a n g e "  d u r i n g  t h e  
p r e w a r  p e r i o d  p r e c l u d e d  a n y  g r o w t h  d e s c r i p t i o n  b y  an  a g ­
g r e g a t e  p r o d u c t i o n  f u n c t i o n . ^  A l t h o u g h  n o t  made e x p l i c i t  
b y  V / h a l l e y ,  t h e  a s s u m p t i o n  o f  i d e n t i c a l  p r o d u c t i o n  f u n c t i o n s
^ J o h n  W h a l l e y ,  " P o l i s h  P o s t w a r  Economic G r o w th  f ro m  
t h e  V i e v jp o in t  o f  S o v i e t  E x p e r i e n c e , "  S o v i e t  S t u d i e s ,  XXIV 
( J u l y ,  1 9 7 3 ) ,  p p .  3 3 3 - 5 4 9 . '
^ I b i d . , p .  3 3 ^ .
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^2
f o r  e a c h  s e c t o r  w i t h i n  t h e  a g g r e g a t e ,  n e c e s s a r y  f o r  p r o p e r  
a g g r e g a t i o n ,  was v i o l a t e d  d u r i n g  t h e  p e r i o d  o f  r a p i d  
s t r u c t u r a l  c h a n g e  a n d  p r o b a b l y  a c c o u n t e d  f o r  t h e  p o o r  r e ­
s u l t s . ^  B e f o r e  p r o c e e d i n g  t o  t h e  e m p i r i c a l  r e s u l t s ,  i t  
i s  n e c e s s a r y  t o  e x a m in e  what  may b e  e x p e c t e d  f ro m  v a r i o u s  
p r o d u c t i o n  f u n c t i o n  s p e c i f i c a t i o n s  and  t o  e x p l a i n  t h e  
m e t h o d o l o g y  e t iç iloyed i n  d e t e r m i n i n g  t h e  s i g n i f i c a n c e  o f  
t h e  e m p i r i c a l  r e s u l t s .
Forms o f  t h e  P r o d u c t i o n .  F u n c t i o n .
The two m o s t  f r e q u e n t l y  u t i l i z e d  p r o d u c t i o n  f u n c ­
t i o n s  e m ployed  i n  t h e  c o n t e x t  o f  S o v i e t  economic g r o w t h  
a r e  t h e  C o b b -D o u g la s  and  CES, whose m o s t  g e n e r a l  s p e c i f i ­
c a t i o n s  a r e  g i v e n ,  r e s p e c t i v e l y ,  i n  ( 1 ) and  (2 ) b e lo w .
(1)  Y = AK“ L^
(2)  Y = A I 6K“ P + ( 1 - 5 ) L - P r ^ / P
w h ere  Y = o u t p u t
K = c a p i t a l  
L = l a b o r
a , 3 = s h a r e  p a r a m e t e r s  f o r  c a p i t a l  and  
l a b o r  r e s p e c t i v e l y  
A = s c a l e  p a r a m e t e r  d e n o t i n g  t h e  e f f i c i e n c y  
o f  t e c h n o l o g y  
5 = an i n d i c a t i o n  o f  t h e  d e g r e e  t o  w h i c h
t e c h n o l o g y  i s  c a p i t a l  i n t e n s i v e ,  0 <6 < 1 .
^On t h i s  a n d  o t h e r  a s s u m p t i o n s  n e c e s s a r y  i n  e n ç ) lo y -  
i n g  a g g r e g a t e  p r o d u c t i o n ,  f u n c t i o n s  t o  e x p l a i n  econom ic  
g r o w t h  s e e  M. I s h a g  N a d i r i ,  "Some A p p r o a c h e s  t o  t h e  T h e o r y  
a n d  M e a su rem en t  o f  T o t a l  F a c t o r  P r o d u c t i v i t y :  A S u r v e y , "
J o u r n a l  o f  E conom ic  L i t e r a t u r e ,  V I I I  (D ecem ber ,  1 9 7 0 ) ,  
p p .  I l 3 7 - l l ? 7 .  D e s p i t e  t h e  p r o b l e m s  o f  a g g r e g a t i o n  
W e i tz m a n ,  " S o v i e t  P o s t w a r  Economic G r o w t h , "  p .  6? 6 ,  c o n ­
c l u d e s  t h a t  " t h e  a g g r e g a t e  a p p r o a c h  may be  one o f  t h e  few  
u s e f u l  ways o f  p i e c i n g  t o g e t h e r  a n  o v e r a l l  a c c o u n t  o f  
eco n o m ic  g r o w t h . "
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V = t h e  d e g r e e  o f  r e t u r n s  t o  s c a l e  
p = ( l - a ) / a
a = e l a s t i c i t y  o f  s u b s t i t u t i o n  o f  l a b o r  
f o r  c a p i t a l .
I n  m o s t  c a s e s  an  e x p o n e n t i a l  t i m e  t r e n d  i s  a s su m e d ,  w i t h  A 
m u l t i p l i e d  b y  t h e  p o w e r  t e r m  e ^ ^ ,  w h e r e  x = g r o w t h  o f  t e c h ­
n o l o g y .  F u r t h e r m o r e ,  i t  i s  g e n e r a l l y  a s su m ed  t h a t  in,
( 1 )  3=  1 - a  a n d  i n  (2 )  v = 1 .  Thus b o t h  f u n c t i o n s  e x h i b i t  
H i c k s  n e u t r a l  d i s e m b o d i e d  t e c h n i c a l  c h a n g e  and  c o n s t a n t  
r e t u r n s  t o  s c a l e . ^
L e t t i n g  r e p r e s e n t  t h e  r a t e s  o f  g r o w t h  o f  Y, A,
K a n d  L i n  t h e  a b o v e  f u n c t i o n s ,  t h e  g r o w t h  o f  o u t p u t  (g^ )  
may b e  g e n e r a l l y  d e s c r i b e d  i n  b o t h  b y ^
(3 )  Sy = Sa + TikSk + n i S i
w h e re  n , ,n ^ = i m p u t e d  c o m p e t i t i v e l y  d e t e r m i n e d
o u t p u t  s h a r e s  o f  c a p i t a l  a n d  l a b o r  
r e s p e c t i v e l y
+ m  = 1 , i f  c o n s t a n t  r e t u r n s  t o  s c a l e  a r e  
a s su m ed .
I n  ( 3 ) ,  s o  l o n g  a s  gi^ = g^ t h e n  a n d  w i l l  b e  r o u g h l y  
c o n s t a n t ,  a s  w i l l  t h e  c a p i t a l - l a b o r  r a t i o s ,  a n d  t h e  C o b b -  
D o u g la s  f u n c t i o n  ( w i t h   ^ c o n s t r a i n e d  t o  one)  w i l l  o f f e r  a 
r e a s o n a b l e  e x p l a n a t i o n  o f  g ^ .  T h i s  i s  so  b e c a u s e  t h e
^ o r  a d e s c r i p t i o n  and  c o m p a r i s o n  o f  t h e s e  two 
p r o d u c t i o n  f u n c t i o n s  s e e  M urray  B ro w n ,  On t h e  T h e o ry  a n d  
M e a s u r e m e n t  o f  T e c h n o l o g i c a l  C h a n g e ,  C h a p t e r s  2 and  3 . I n  
b o t h  ( i )  a n d  ( 2)  t i m e  s u b s c r i p t s  a r e  i m p l i c i t  b u t  h a v e  b e e n  
o m i t t e d  t o  s i t i p l i f y  t h e  n o t a t i o n .
^The  f o l l o w i n g  d i s c u s s i o n  i s  drawn f ro m  W ei tz m a n ,  
" S o v i e t  P o s t w a r  Econom ic  G r o w t h , "  p p .  6 7 8 - 7 9 .  A g e n e r a l  
n o t a t i o n a l  f o r m  f o r  b o t h  (1) a n d  (2)  i s  
Y ( t )  = A ( t ) p [ K ( t ) ,  L ( t ) ]  . To d e r i v e  (3 )  d i f f e r e n t i a t e  
t h i s  f u n c t i o n  w i t h  r e s p e c t  t o  t i m e  a n d  d i v i d e  b y  Y.
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’’e l a s t i c i t y  o f  s u b s t i t u t i o n  e f f e c t ” i s  n e g l i g i b l e .  Any 
d e c l i n e  i n  g y  w i l l  be  a t t r i b u t e d  t o  a d e c l i n e  i n  t o t a l  
f a c t o r  p r o d u c t i v i t y  (g g )  o r ,  i f  g ^  and  g^ a r e  d e c l i n i n g ,  
a d e c l i n i n g  g ^  may be  a t t r i b u t e d  t o  d e c l i n e s  i n  t h e  r a t e  
o f  g r o w t h  o f  i n p u t s .  B o t h  e x p l a n a t i o n s  o f  t h e  d e c l i n e  i n  
g y  o v e r  t h e  p o s t w a r  p e r i o d  a r e  f r e q u e n t  i n  t h e  W e s t e r n  
l i t e r a t u r e  on S o v i e t  g r o w t h . ^
I f ,  h o w e v e r ,  g^  ^  Sq ( f o r  t h e  p o s t w a r  p e r i o d  W e s te rn  
d a t a  shows an  a v e r a g e  a n n u a l  i n c r e a s e  i n  c a p i t a l  o f  1 0 .3  
p e r  c e n t  a n d  i n  l a b o r  o f  2 . 3  p e r  c e n t ) ,  t h e  g r o w t h  o f  o u t ­
p u t  w i l l  become much more s e n s i t i v e  t o  t h e  v a l u e  o f  t h e  
e l a s t i c i t y  o f  s u b s t i t u t i o n  b e c a u s e  o f  t h e  c h a n g i n g  c a p i t a l -
7
l a b o r  r a t i o .  As W ei tzm an d e m o n s t r a t e s
so  l o n g  a s  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  w e re  
l e s s  t h a n  u n i t y ,  t h e  c o n d i t i o n  g ^ > g ,  w o u ld  i m p l y  
t h a t  n 2 w ou ld  i n c r e a s e  o v e r  t im e  a n d  w o u ld  
d e c l i n e .  I t  f o l l o w s  t h a t  g w o u ld  t e n d  t o  d e c l i n e  
o v e r  t i m e  due t o  t h e  i n c r e a s i n g l y  h e a v y  w e i g h t  o f  
t h e  s l o w e r  g ^ .
I n  a s i t u a t i o n ,  w h e re  g ^  g r e a t l y  e x c e e d s  g ^ ,  t h e  e l a s t i c i t y  
o f  s u b s t i t u t i o n  e f f e c t  i s  s u b s t a n t i a l  an d  t h e  C o b b -D o u g las  
f u n c t i o n  f a i l s ,  a p r i o r i , t o  o f f e r  a r e a s o n a b l e  g r o w t h  
e x p l a n a t i o n .  W ei tzm an f i n d s  t h e  CES s p e c i f i c a t i o n  a more 
p l a u s i b l e  r a t i o n a l i z a t i o n  o f  t h e  p o s t w a r  S o v i e t  g r o w t h
^ S e e  C h a p t e r  I  f o r  r e f e r e n c e s  c i t i n g  t h e s e  v a r i o u s  
p o i n t s  o f  v i e w .
7
T h i s  c o n c l u s i o n  was d e r i v e d  b y  R i c h a r d  R .  N e lson  
i n  ’’The CES P r o d u c t i o n  F u n c t i o n  and Economic  G r o w th  P r o ­
j e c t i o n s , ” Rev iew  o f  E co n o m ics  and  S t a t i s t i c s . 47  (A u g u s t ,  
1 9 6 3 ) ,  p p .  3 2 6 - 2 7 , a s  i s  t h e  p h r a s e  " e l a s t i c i t y  o f  s u b s t i ­
t u t i o n  e f f e c t . ”
^W ei tzm an ,  ’’S o v i e t  P o s t w a r  Economic  G r o w t h , ” p .  6 7 9 .
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e x p e r i e n c e .
H ow ever ,  t h e  CES s p e c i f i c a t i o n  s t i l l  c o n s t r a i n s  
t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  t o  a c o n s t a n t ,  t h o u g h  n o t  
n e c e s s a r i l y  t o  o n e ,  o v e r  t h e  p e r i o d  e x a m in e d .  Y e t  an 
e x a m i n a t i o n  o f  t h e  d a t a  r e v e a l s  a n a r r o w i n g  o f  t h e  d i s p a r i t y
Q
b e t w e e n  g ^  and  g ^ .  B e c au se  o f  t h i s ,  t h e  CES s p e c i f i c a t i o n  
may be  v a l i d  o n l y  f o r  t h e  e a r l y  p o s t w a r  p e r i o d ;  S o v i e t  i n ­
d u s t r y  may be  b e co m in g  more a n d  more " C o b b -D o u g la s "  o v e r  
t i m e .  The CMS f u n c t i o n  " c a n  be  l o o k e d  upon  a s  a w e i g h t e d  
sum ( o r  d i f f e r e n c e )  o f  C o b b -D o u g la s  an d  a c o n s t a n t - p r o p o r -  
t i o n s  p r o d u c t i o n  f u n c t i o n . A p r i o r i , i t  may b e  e x p e c t e d  
t h a t  t h e  CMS f u n c t i o n  w i l l  y i e l d  an e l a s t i c i t y  o f  s u b s t i t u ­
t i o n  b e t w e e n  one ( C o b b - D o u g la s )  an d  w h a t e v e r  v a l u e  i s  d e t e r ­
m in e d  b y  t h e  CES f u n c t i o n  o v e r  t h e  same t im e  p e r i o d .  And 
b e c a u s e  t h e  CMS f u n c t i o n  h as  a s  i t s  a s y m p t o t e ,  t h e  Cobb- 
D o u g la s  f u n c t i o n ,  b o t h  t h e  v a l u e  o f  t h e  e l a s t i c i t y  o f  
s u b s t i t u t i o n  and  t h e  im p u t e d  f a c t o r  s h a r e s  s h o u l d  a p p r o a c h  
one a n d  t h e  " u s u a l "  s h a r e s ,  r e s p e c t i v e l y ,  o v e r  t i m e .
F o r  e x a m p l e ,  i n  1 9 6 0 - 6 1  g, = 1 1 . 5 8  p e r  c e n t  and 
g- = - 0 . 5  p e r  c e n t .  By 1 9 7 1 - 7 2  g^  = 7 . 9  p e r c e n t  and  
g^  = 2 . 6  p e r  c e n t .
^ ^ B r u n o ,  " E s t i m a t i o n  o f  F a c t o r  C o n t r i b u t i o n , "  p .  3 6 2 .
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S t a t i s t i c a l  P r o c e d u r e s
The f u n c t i o n a l  r e l a t i o n s h i p s  t o  be  s u b j e c t e d  t o  
e m p i r i c a l  t e s t i n g  w ere  d e r i v e d  i n  C h a p t e r  I I  and  a r e
(Ij.) Q/L = cw + d
(5 )  Q = Ae^^K“ L ^ " “ -mL
( 6 ) 3Q/3L = pw +• q .
E q u a t i o n s  (Ij.) a n d  (5) c a n n o t  be  e s t i m a t e d  i n  r e d u c e d  f o r m  
b e c a u s e  o f  s i m u l t a n e o u s  e q u a t i o n s  b i a s  d u e ,  i n  t h i s  i n ­
s t a n c e ,  t o  t h e  f a c t  t h a t  wages  a f f e c t  c o s t s  o f  p r o d u c t i o n  
an d  h e n c e  t h e  p r i c e  o f  o u t p u t .  As an  a l t e r n a t i v e ,  t h e y  
may be  e s t i m a t e d  i n d e p e n d e n t l y  and  t h e  u n o b s e r v a b l e  m a r g i n a l  
c o n d i t i o n s  ( E q u a t i o n  ( 6 ) )  o b t a i n e d  t h r o u g h  t h e  f o l l o w i n g  
t r a n s f o r m a t i o n s :
( 7 ) p  = ( l - a ) c
( 8 ) q  = ( l - a ) d  -  am.
I n  o r d e r  t o  a p p r o x i m a t e  c o n f i d e n c e  i n t e r v a l s  f o r  £  and  g ,  
t h e  u p p e r  a n d  l o w e r  c o n f i d e n c e  bounds  f o r  c_, d an d  a  c a l ­
c u l a t e d  f r o m  (Ij.) and  (5 ) w i l l  b e  i n s e r t e d  i n t o  ( 7 ) an d  ( 8 ) .  
T h i s  o p e r a t i o n  w i l l  n o t ,  o f  c o u r s e ,  p r o d u c e  t r u e  c o n f i d e n c e  
i n t e r v a l s .  B u t  " i f  a n y t h i n g  t h e s e  b o u n d s  a r e  p r o b a b l y  
b i a s e d  i n  a n  o u tw a r d  d i r e c t i o n , ,  s i n c e  t h i s  c o m p u t a t i o n  
i m p l i c i t l y  assum ed  f u l l  c o r r e l a t i o n  b e t w e e n  t h e  com ponent  
p a r a m e t e r s  . . .
E q u a t i o n  (ij.) l e n d s  i t s e l f  r e a d i l y  t o  o r d i n a r y  l e a s t  
s q u a r e s  r e g r e s s i o n  t e c h n i q u e s .  B u t  t h e  n o n l i n e a r  n a t u r e
l ^ I b i d . ,  p .  3 6 7 .
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o f  e q u a t i o n  (5 ) makes  i t  n e c e s s a r y  t o  em ploy  one  o f  two 
e s t i m a t i o n  t e c h n i q u e s :  l o g a r i t h m i c  t r a n s f o r m a t i o n  and
"I p
M a r q u a r d t ’ s co m p ro m ise .  I n  t h e  o r i g i n a l  CMS a r t i c l e ,
Bruno  e m p lo y ed  M a r q u a r d t ’ s c o m p ro m is e .  H ow ever ,  i t  i s  
p o s s i b l e  t o  r e p r o d u c e  h i s  r e s u l t s  w i t h  t h e  l i n e a r i z a t i o n  
f o r m u l a  t o  be p r e s e n t e d  b e l o w  and t h e r e  seems t o  b e  l i t t l e  
n e e d  t o  em ploy  a more  c o m p l i c a t e d  t e c h n i q u e .  T h i s  i s  
e s p e c i a l l y  so  s i n c e  n e i t h e r  m e th o d  w i l l  p r o d u c e  t r u e  c o n ­
f i d e n c e  l i m i t s  f o r  t h e  p a r a m e t e r  m.
F i r s t ,  e q u a t i o n  ( 5 )  i s  l i n e a r i z e d  b y  t h e  f o l l o w i n g  
t r a n s f o r m a t i o n :
(5 a )  log(Q+mL) = l o g  A+Xt+alog K + ( 1 - a ) l o g  L.
Due t o  t h e  d i f f i c u l t i e s  i n  s e p a r a t i n g  t im e  and  s c a l e  e f ­
f e c t s  w i t h  a s m a l l  num ber  o f  o b s e r v a t i o n s ,  (5 a )  i s  r e ­
s t r i c t e d  t o  c o n s t a n t  r e t u r n s  t o  s c a l e :
(5 b )  log(Q /L+m) = l o g  A + x t+ a lo g  (K /L ) .
E q u a t i o n  (5b )  may t h e n  be  e s t i m a t e d ,  g i v e n  t h a t  t h e  p a ra m ­
e t e r s  a r e  l i n e a r  i n  t h e  l o g s ,  t h e  e r r o r  t e r m  i s  m u l t i p l i c a ­
t i v e ,  a n d  t h e  o r d i n a r y  l e a s t  s q u a r e s  a s s u m p t i o n s  h o l d ,  by
( 5 c )  l o g  (Q/L+ra) = 3 q + g ^ t  + gg l o g  (K /L)  + l o g  u .  
I n  (5 c )  t h e  v a l u e  o f  m i s  unknown a n d  m u s t  b e  f i t t e d  
b y  t r i a l  a n d  e r r o r .  T h e re  i s  no a p r i o r i  m e th o d  o f  d e t e r -  
m i n i n g  t h e  p o s s i b l e  r a n g e  o f  m so  a r a n g e  0  < m < 1 was  c h o s e n .
12N. R. D r a p e r  a n d  H. S m i th ,  A p p l i e d  R e g r e s s i o n  
A n a l y s i s  (New Y ork :  John  W i l e y  & S o n s ,  I n c . ,  1 9 6 6 J ,  p .  26?,
^ ^ T h i s  r a n g e  a l l o w s  f o r  t h e  p o s s i b i l i t y  t h a t  a l l  
a d d i t i o n a l  l a b o r  a c q u i r e d  d u r i n g  a g i v e n  y e a r  c o n t r i b u t e s  
n o t h i n g  t o  o u t p u t  i n c r e a s e s .  See C h a p t e r  V f o r  a f u l l e r  
e x p l a n a t i o n  o f  t h i s  p h e n o m e n o n .
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U s i n g  a s c a n n i n g  t e c h n i q u e  d e v e l o p e d  b y  M ayor ,  ^  a l l
w h o le  i n t e g e r  v a l u e s  o f  m w i t h i n  t h e  s p e c i f i e d  r a n g e  w ere
i n s e r t e d  i n t o  (5 c)  and  a p l o t  o f  t h e  v a l u e s  o f  t h e  c o e f -
2
f i c i e n t  o f  d e t e r m i n a t i o n  (R ) a g a i n s t  m was u s e d  t o  n a r ro w  
t h e  r a n g e  a s  b e lo w :
FIGURE 3




Once a p e a k  r a n g e ,  a b ,  i s  d e t e r m i n e d ,  s u c c e s s i v e l y  f i n e r  
s c a n s  a r e  r u n  o v e r  t h i s  r a n g e  a t  f i r s t  one an d  t h e n  two 
d e c i m a l s  u n t i l  no f u r t h e r  i n c r e a s e s  i n  R^ a r e  p r o d u c e d  b y  
f i n e r  s c a n s .  This  p r o c e d u r e  i s  a k i n  t o  t h e  M a r q u a r d t  com­
p r o m i s e  i n  w h i c h  i n i t i a l  p a r a m e t e r  v a l u e s  a r e  s p e c i f i e d  and 
an  i t e r a t i v e  p r o c e d u r e  m i n i m i z e s  t h e  t o t a l  sum o f  s q u a r e s .
Thomas H. M ay o r ,  " E q u ip m e n t  E x p e n d i t u r e s  b y  I n p u t -  
O u t p u t  I n d u s t r i e s , "  R ev ie w  o f  E c onom ics  and  S t a t i s t i c s ,
L I I I  ( F e b r u a r y ,  19717, '  p p T  É'7.
W. M a r q u a r d t ,  "An A l g o r i t h m  f o r  L e a s t  S q u a r e s  
E s t i m a t i o n  o f  N o n - L i n e a r  P a r a m e t e r s , "  J o u r n a l  o f  S o c i e t y  o f  
I n d u s t r i a l  an d  A p p l i e d  M a t h e m a t i c s ,  I I  ( J u n e ,  1 9 6 3 J ,  p p .
q3 T ^ 4 T : -----------------------------------------------------------
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B e c a u s e  t h e  v a l u e  o f  m o b t a i n e d  i n  t h i s  m an n e r  
c a n n o t  i t s e l f  b e  s u b j e c t e d  t c  s i g n i f i c a n c e  t e s t s ,  some 
m e th o d  m u s t  be  d e v i s e d  t o  a l l a y  t h e  s u s p i c i o n  t h a t  e v e n  
i f  t h e  CMS f u n c t i o n  shows e v i d e n c e  o f  s t r u c t u r a l  d i s e q u i ­
l i b r i u m  r e s u l t i n g  i n  a p r o d u c t i o n  f r o n t i e r  s h o r t f a l l  
(m >0 ) ,  t h e  p a r a m e t e r  may n o t  be  s t a t i s t i c a l l y  s i g n i f i c a n t .  
To do t h i s ,  m i s  c o n s t r a i n e d  t o  a va lue  o f  z e r o ,  t h e r e b y  
r e d u c i n g  t h e  CMS f u n c t i o n  t o  C o b b - D o u g la s ,  a n d  (5 c )  i s  
a g a i n  f i t t e d  t o  t h e  d a t a .  When, m i s  c o n s t r a i n e d  t o  z e r o  
t h e n  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  i s  c o n s t r a i n e d  t o  a 
v a l u e  o f  o n e ;  h e n c e ,  m = 0 w i l l  b e  c o n s i d e r e d  t h e  m ore  
r e s t r i c t i v e  h y p o t h e s i s .
Weitzman s u g g e s t s  t h a t  a t e s t  s t a t i s t i c  f o r  t h e  
more  r e s t r i c t i v e  h y p o t h e s i s  i s :
. . . t h e  p e r c e n t a g e  i n c r e a s e  i n  t h e  e r r o r  sum o f  
s q u a r e s  . . . a f t e r  r e m i n i m i z a t i o n  u n d e r  t h e  more 
r e s t r i c t i v e  h y p o t h e s i s .  T h i s  s t a t i s t i c  w i l l  be  asymp­
t o t i c a l l y  d i s t r i b u t e d  as  an P - s t a t i s t i c  when t h e  
s a m p le  s i z e  i s  s u f f i c i e n t l y  l a r g e .
To s e e  t h i s ,  l e t  t h e  e r r o r  sum o f  s q u a r e s  c a l c u l a t e d  f o r
t h e  CMS f u n c t i o n  b e  ESS an d  t h e  e r r o r  sum o f  s q u a r e scms
f o r  t h e  more r e s t r i c t i v e  C o b b -D o u g las  f u n c t i o n  be  ESS^^.
I n  t h i s  c a s e ,  t h e  s t a t i s t i c  = ( n - k )  (ESS^^ -  E S S ^ ^ ^ ) /E S S ^ ^ ^  
w i l l  b e  d i s t r i b u t e d  a s  an  F - s t a t i s t i c  w i t h  ( 1 ,  n - k )  d e g r e e s  
o f  f r e e d o m . I n  t h i s  m anner  t h e  CMS f u n c t i o n  i s  t e s t e d
^^W ei tz m an ,  " S o v i e t  P o s t w a r  Econom ic  G r o w t h , "  p .  682.
^ ^ I b i d . ,  p .  6 8 3 . The num ber  o f  o b s e r v a t i o n s  i s  
d e s i g n a t e d  b y  n ;  t h e  number  o f  p a r a m e t e r s  t o  be  e s t i m a t e d  
b y  k .
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i n d i r e c t l y  b y  c o m p a r i s o n  w i t h  t h e  C o b b -D o u g la s  f u n c t i o n  
r a t h e r  t h a n  d i r e c t l y  b y  e s t a b l i s h i n g  s i g n i f i c a n c e  l e v e l s  
f o r  m. The more r e s t r i c t e d  h y p o t h e s i s  i s  n o t  r e j e c t e d  i f
i t  i s  b e l o w  t h e  u p p e r  c o n f i d e n c e  l e v e l  o f  n-k*
H y p o th e s e s  and  T e s t s
Two b a s i c  h y p o t h e s e s  a r e  t o  b e  t e s t e d  i n  t h i s
s e c t i o n  :
H y p o t h e s i s  1 :  Wages a r e  n o t  p r o p o r t i o n a l  t o  m a r ­
g i n a l  p r o d u c t i v i t i e s ,  i . e . ,  i n  
e q u a t i o n  ( 6 ) p  ^  1 and  q ^  0 ,
H y p o t h e s i s  2 : U t i l i z a t i o n  o f  t h e  f a c t o r s  o f  p r o ­
d u c t i o n  i s  s u b - o p t i m a l ,  l e a d i n g  t o  
a s h o r t f a l l  f r o m  t h e  p r o d u c t i o n  
f r o n t i e r ,  i . e . ,  i n  e q u a t i o n  (5 ) 
m ■> 0 .
y i e l d s
F i t t i n g  e q u a t i o n  (ij.) b y  o r d i n a r y  l e a s t  s q u a r e s
18
c = 0 . 9 7 0  d = - 1 . 7 3 9 1 8
r o . 9 8 9 l  f - 1 . 8038^
L0 . 951J  [ ; 1 . 6 7 4 ^ ] j
r2 = .99l|55 D.W. = . 9 1 3 1 5  .
T A
The f i g u r e s  i n  b r a c k e t s  a r e  u p p e r  and  l o w e r  c o n ­
f i d e n c e  b o u n d s ,  d e r i v e d  b y  m ov ing  one  s t a n d a r d  e r r o r  i n  . 
e a c h  d i r e c t i o n .  T h ro u g h o u t  c o n f i d e n c e  i n t e r v a l s  w i l l  be  
g i v e n  f o r  a l l  p a r a m e t e r s  u t i l i z e d  i n  e q u a t i o n s  ( 7 ) and  ( 8 ) 
a s  w e l l  a s  f o r  t h o s e  n e c e s s a r y  f o r  t h e  c a l c u l a t i o n  o f  t h e  
e l a s t i c i t y  o f  s u b s t i t u t i o n .  A l s o  t h r o u g h o u t  = c o e f f i ­
c i e n t  o f  d e t e r m i n a t i o n  a d j u s t e d  f o r  d e g r e e s  o f  f r e e d o m  a n d  
D.W. = D u r b i n - W a t s o n  s t a t i s t i c .  The low D.W. v a l u e s  a r e  
o f t e n  e n c o u n t e r e d  i n  n o n l i n e a r  e q u a t i o n s  and a r e ,  i n  s u c h  
c a s e s ,  n o t  s u f f i c i e n t  e v i d e n c e  t o  i n d i c a t e  a u t o c o r r e l a t i o n .  
I n  e q u a t i o n  (Ij.) t h e  wage i n d e x  h a s  b e e n  d i v i d e d  by  100 t o  
a v o i d  e x t r e m e l y  s m a l l  v a l u e s  f o r  c .  S i n c e  t h i s  i s  a l i n e a r  
t r a n s f o r m a t i o n ,  i t  w i l l  n o t  a f f e c T  t h e  e s t i m a t e d  v a l u e s  o f  
c .
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The s e a r c h  f o r  an  o p t i m a l  v a l u e  o f  m i n  ( 5 c )  y i e l d e d  t h e  
f o l l o w i n g  p a r a m e t e r  e s t i m a t e s :
A = 1 . 0 1  X = 0 .0 2 9 5 1
ri.033) ro.ou56iri
L0.987J Lo-0l2l;8j
a = 0 . 2 7 5 2 1  m = 0 . 2 7
|0.ij.68U2l r 2  = 0 .9 9 0 2Lo. 0820g
D.W. = 0 . 4 ^ 3 9 1  .
F ro m  i d e n t i t i e s  (7 )  and ( 8 ) ,  t h e  u n o b s e r v a b l e  
p a r a m e t e r s  o f  t h e  m a r g i n a l  p r o d u c t  o f  l a b o r  a r e :  
p  = 0 . 7 0 3  q = - 1 . 331+85
“- 1 . 0 8 5 3 ^
E ! : '. 5 5 9 3 ^  .
On t h e  b a s i s  o f  t h e s e  r e s u l t s  h y p o t h e s i s  o n e ,  t h a t  wages  
a r e  n o t  p r o p o r t i o n a l  t o  m a r g i n a l  p r o d u c t i v i t i e s ,  c a n n o t  
be r e j e c t e d  a s  q i s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  z e r o .
W i th  q <0 t h e r e  i s  a p o s i t i v e  d i f f e r e n t i a l  b e t w e e n  m a r g i ­
n a l  p r o d u c t i v i t y  a n d  wage r a t e s ,  w h i c h  w o u ld  be  e x p e c t e d  
i f  S o v i e t  m a n a g e r s  do i n d e e d  a c t  a s  s u g g e s t e d  i n  C h a p t e r  I I .  
The a s s o c i a t e d  v a l u e  o f  £  i s  a p u z z l i n g  f e a t u r e  t h r o u g h o u t  
t h e s e  t e s t s .  When p  ^ 1 ,  an  i m p e r f e c t l y  c o m p e t i t i v e  l a b o r  
m a r k e t  i s  i r tç> l ied ;  p < 1 i m p l i e s  an  e l e m e n t  o f  m o n o p s o n i s t i c  
b e h a v i o r  i n  t h e  l a b o r  m a r k e t .  I t  may b e  t h a t  b e c a u s e  o f  
i n t e r n a l  r e s t r i c t i o n s  on t h e  m o b i l i t y  o f  w o r k e r s ,  e l e m e n t s  
o f  r e g i o n a l  m o n o p s o n i s t i c  b e h a v i o r  show up i n  t h e  a g g r e g a t e  
wage f i g u r e s .  E v i d e n c e  on t h i s  i s  s c a r c e ,  b u t  i t  i s  w e l l  
known t h a t  many s p e c i f i c  a r e a s  o f  t h e  Sovie  t  U n ion  s t i l l  
e x p e r i e n c e  l a b o r  s u r p l u s e s  and  t h i s  phenom enon may b e ^ t h e
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c a u s e  o f  t h e  v a l u e  o f  £ .  G iv en  t h e  p i t f a l l s  i n  a g g r e g a t i n g  
h e t e r o g e n e o u s  l a b o r  s e r v i c e s ,  one  w o u ld  h e s i t a t e  t o  make a 
s t r o n g  c a s e  f o r  t h i s  h o w e v e r .
A p p l y i n g  f o r m u l a s  ( 8 )  a n d  ( l O a - c )  i n  C h a p t e r  I I  
y i e l d s  t h e  f o l l o w i n g  e s t i m a t e s  o f  t o t a l  f a c t o r  p r o d u c t i v i t y ,  
f a c t o r  s h a r e s  and t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n :
T o t a l  F a c t o r  P r o d u c t i v i t y  = 0 .03 l |8  
C a p i t a l  S h a re  = O . 32I4.5
L a b o r  S h a r e  = 0 .6 7 ^ 5
E l a s t i c i t y  o f  S u b s t i t u t i o n = 0 .9 5 0 5  .
The f a c t o r  s h a r e s  a r e  r e m a r k a b l y  c l o s e  t o  t h e  " u s u a l "  
C o b b -D o u g la s  s h a r e s  an d ,  i n  f a c t ,  t h e  e l a s t i c i t y  o f  s u b ­
s t i t u t i o n  i s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom  o n e .  How­
e v e r ,  e v e n  i n  l i g h t  o f  t h e  a b o v e  p a r a m e t e r  v a l u e s ,  t h e  
s e c o n d  h y p o t h e s i s  i s  r e j e c t e d  when m i s  c o n s t r a i n e d  t o
19z e r o .
An e x a m i n a t i o n  o f  T a b le  I 3 p r o v i d e s  a d d i t i o n a l  i n ­
s i g h t  i n t o  t h e  a c c e p t a n c e  o f  t h e  s e c o n d  h y p o t h e s i s .  V a l u e s  
o f  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n ,  r a n g i n g  f ro m  O. 8 8 8 7  t o  
0 . 9 $ ^ ^  a r e  n e v e r  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o n e .  F a c t o r  
s h a r e s  a p p e a r  r e m a r k a b l y  s t a b l e  o v e r  t h i s  p e r i o d  and  o n l y  
s l i g h t  d e c r e a s e s  i n  t o t a l  f a c t o r  p r o d u c t i v i t y  a r e  r e c o r d e d .
^ ^ W i t h  m c o n s t r a i n e d  t o  z e r o ,  t h e  e s t i m a t e d  Cobb- 
D o u g la s  f u n c t i o n  was ^  ^  Q^g^g0.0l4.5j^0.22j^0.78  ^ A f t e r
p e r f o r m i n g  t h e  F - t e s t  d e s c r i b e d  a b o v e ,  t h e  h y p o t h e s i s  t h a t  
t h i s  s p e c i f i c a t i o n  i s  t h e  " t r u e "  one  was r e j e c t e d  a t  t h e  
. 9 S p e r  c e n t  c o n f i d e n c e  l e v e l .
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TABLE 13
VALUES OF TOTAL FACTOR PRODUCTIVITY, 
FACTOR SHARES AND THE ELASTICITY OF 
SUBSTITUTION DERIVED FROM IftESTERN 
DATA, 1 9 5 0 - 1 9 6 6 , PER CENT.
Y ear
T o t a l  F a c t o r  
P ro d u c  t i v i t y
C a p i t a l
S h a r e
L a b o r
S h a r e a
1950 3 . 8 1 6 6 4 . 4 3 5 . 6 .8887
1951 3 . 7 5 6 5 . 0 3 5 . 0 . 8 9 6 9
1952 3 . 7 2 6 5 . 3 3 4 . 7 . 9 0 1 2
1953 3 . 6 8 6 5 . 7 3 4 . 3 . 9 0 6 8
195U 3 . 6 k 6 6 . 1 3 3 . 9 . 9 1 1 6
1955 3 . 5 8 6 6 . 6 3 3 .4 . 9 1 9 0
1956 3 . 5 2 6 7 . 2 3 2 . 8 . 9265
1957 3 . 4 8 6 7 . 5 3 2 . 5 . 9 3 1 6
1958 3 . 4 5 6 7 . 8 3 2 . 2 . 9 3 5 2
1959 3 . 4 2 6 8 . 1 3 1 . 9 . 9 3 9 4
I960 3 . 3 9 6 8 . 4 3 1 . 6 . 9 4 3 5
1961 3 . 3 6 6 8 . 7 3 1 . 3 . 9 4 7 4
1962 3 . 3 5 6 8 . 8 3 1 . 2 .9 4 9 3
1963 3 . 3 3 6 8 . 9 3 1 . 1 . 9 5 0 7
1964 3 . 3 3 6 9 . 0 3 1 . 0 .9 5 1 6
1965 3 . 3 2 6 9 . 1 3 0 . 9 . 9 5 2 8
1966 3 . 3 1 6 9 . 2 3 0 . 8 .9544
S o u r c e :  C a l c u l a t e d  by  a p p l y i n g  e q u a t i o n s  ( 8 ) ,  ( 9)
and  ( l O a - c )  t o  t h e  p a r a m e t e r  e s t i m a t e s  on p a g e s  6 1 - 6 2 .
H ow ever ,  b e c a u s e  o f  t h e  e a r l y  b a s e  y e a r  (1937  = 100)  u s e d  
i n  A p p e n d ix  A,  t h e s e  r e s u l t s  a r e  t o  be  e x p e c t e d .  To s e e  
t h i s ,  c o n s i d e r  t h e  f o r m u l a s  f o r  t h e  e l a s t i c i t y  o f  s u b s t i ­
t u t i o n  and  t h e  l a b o r  s h a r e :
( 6 )  a = 1 -  ( a m / l - a ) l / y
( 7 ) E^ = 1 -  a ( l + m / y ) .
I n  ( 6 ) ,  a s  y  , cj ->1 e i t h e r  f r o m  ab o v e  o r  b e lo w  d e p e n d i n g
on w h e t h e r  m i s  l e s s  t h a n  o r  g r e a t e r  t h a n  z e r o .  S i m i l a r l y ,
a s  y i n  e q u a t i o n  ( 7 ) ,  t h e  t e r m  ( 1 +m/y)  1 and  t h e
Ôij
l a b o r  s h a r e  a p p r o a c h e s  1 -  ot, The f a m i l i a r  p r o b l e m  o f
i n d e x  num ber  r e l a t i v i t y  i s  n o t  t h e  c a u s e  o f  t h e s e  r e s u l t s .
R a t h e r ,  i t  a p p e a r s  t h a t  l i k e  t h e  Kementa  a p p r o x i m a t i o n
u s e d  i n  t h e  e s t i m a t i o n  o f  t h e  CES p r o d u c t i o n  f u n c t i o n ,
p a r a m e t e r  e s t i m a t e s  a r e  n o t  i n s e n s i t i v e  t o  t h e  u n i t s  o f
20m e a s u r e m e n t  i n  t h e  CMS s p e c i f i c a t i o n .
C o n c l u s i o n s
T h i s  c h a p t e r  h a s  u t i l i z e d  W e s t e r n  d a t a  s o u r c e s  on 
S o v i e t  n o n a g r i c u l t u r a l ,  n o n s e r v i c e  p r o d u c t i o n ,  c a p i t a l  
s t o c k ,  l a b o r  a n d  w ages  i n  e s t i m a t i n g  a CMS p r o d u c t i o n  
f u n c t i o n  f o r  t h e  p o s t w a r  p e r i o d .  The h y p o t h e s i s  o f  t h e  
e x i s t e n c e  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  was a c c e p t e d ,  a s  
was t h e  h y p o t h e s i s  t h a t  t h e  e x i s t e n c e  o f  s t r u c t u r a l  d i s ­
e q u i l i b r i u m  r e s u l t e d  i n  a s t a t i s t i c a l l y  s i g n i f i c a n t  s h o r t -
21f a l l  f r o m  t h e  p r o d u c t i o n  f r o n t i e r .  The h y p o t h e s i s  t h a t  
a C o b b - D o u g la s  p r o d u c t i o n  f u n c t i o n  s p e c i f i c a t i o n  was t h e  
" t r u e " f u n c t i o n a l  f o r m  was r e j e c t e d .
I n  a d d i t i o n  t o  t h e  e s t i m a t i o n  p r o b l e m s  m e n t i o n e d  
a b o v e ,  t h e  h i g h  d e g r e e  o f  a g g r e g a t i o n - - i n d e x e s  i n c l u d e
20 J .  K e m e n ta ,  "On t h e  E s t i m a t i o n  o f  CES P r o d u c t i o n  
F u n c t i o n s , "  I n t e r n a t i o n a l  Ec o n o m ic  R e v i e w , 8 ( J u n e ,  1 9 6 7 ) ,  
p .  l 8 0 .
21I t  s h o u l d  be made e x p l i c i t  t h a t  t h e  p a r a m e t e r  m 
m e a s u r e s  t h e  s h o r t f a l l  due t o  s t r u c t u r a l  d i s e q u i l i b r i u m  
an d  n o t  t h e  t o t a l  s h o r t f a l l  f r o m  t h e  p r o d u c t i o n  f r o n t i e r .  
O r g a n i z a t i o n  i m p a c t s  p r e c l u d e  t h e  e s t a b l i s h m e n t  o f  " t h e "  
p r o d u c t i o n  f r o n t i e r .  On t h i s  s e e  E a r l  R .  B r u b a k e r ,  "A 
S e c t o r a l  A n a l y s i s  o f  E f f i c i e n c y  U n d e r  P l a n  and  M a r k e t , "  
S o v i e t  S t u d i e s ,  X X III  ( J a n u a r y ,  1 9 7 2 ) ,  p .  i+35.
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c o n s t r u c t i o n ,  t r a n s p o r t a t i o n ,  c o m m u n ic a t io n s  a n d  d i s t r i ­
b u t i o n  a s  w e l l  a s  i n d u s t r y - - d o e s  n o t  a l l o w  a c l e a r  p i c t u r e  
o f  t h e  b e h a v i o r  o f  S o v i e t  i n d u s t r y .  I n c l u s i o n  o f  t h e  d i s ­
t r i b u t i v e  s e c t o r  i s  e s p e c i a l l y  t r o u b l i n g  i n  l i g h t  o f  t h e
p o o r  p e r f o r m a n c e  o f  t h i s  s e c t o r  v i s - a - v i s  o t h e r  n o n a g r i -
P ?c u l t u r a l ,  n o n s e r v i c e  s e c t o r s .  I n  an  a t t e m p t  t o  overcom e 
many o f  t h e s e  p r o b l e m s .  C h a p t e r  IV w i l l  p r o v i d e  e s t i m a t e s  
o f  t h e  CMS f u n c t i o n  a t  a l o w e r  l e v e l  o f  a g g r e g a t i o n  ( i n ­
d u s t r y  o n l y ) ,  u t i l i z e  d i r e c t  S o v i e t  s o u r c e s  an d  em ploy  a 
l a t e r  b a s e  y e a r  ( I 9 6 O = 1 0 0 ) .
2 2 l b i d . ,  p .
CHAPTER IV
STRUCTURAL DISEQUILIBRIUM: INDUSTRY PERFORMANCE
I n t r o d u c t i o n
T h i s  c h a p t e r  w i l l  exam ine '  t h e  s t r u c t u r a l  d i s e q u i ­
l i b r i u m  h y p o t h e s i s  b y  f i t t i n g  t h e  CMS wage a n d  p r o d u c t i o n  • 
f u n c t i o n s  t o  p o s t w a r  S o v i e t  i n d u s t r y .  T h i s  c h a p t e r  d i f f e r s  
i n  s e v e r a l  r e s p e c t s  f ro m  C h a p t e r  I I I .  F i r s t ,  t h e  t e s t s  a r e  
p e r f o r m e d  a t  a l o w e r  l e v e l  o f  a g g r e g a t i o n ,  w i t h  c o n s t r u c ­
t i o n ,  t r a n s p o r t a t i o n ,  c o m m u n ic a t io n s  and  d i s t r i b u t i o n  now 
e x c l u d e d  f ro m  t h e  i n d e x e s .  S e c o n d ,  d i r e c t  S o v i e t  s o u r c e s  
w i l l  be  r e l i e d  upo n  r a t h e r  t h a n  W e s t e r n  r e c o n s t r u c t i o n s  
and  t h e  i n d e x e s  a r e  e x t e n d e d  t h r o u g h  1 9 7 2 .  T h i r d ,  two 
s e t s  o f  g r o s s  o u t p u t  i n d e x e s  w i l l  b e  e m p l o y e d - - o n e  u s i n g  
W e s t e r n  v a l u e - a d d e d  w e i g h t s ,  t h e  o t h e r  u s i n g  S o v i e t  v a l u e -  
a d d ed  w e i g h t s .  F i n a l l y ,  I 9 6 0  r a t h e r  t h a n  t h e  1937  b a s e  
y e a r  i s  u s e d .  I m p l i c i t  i n  t h i s  i s  t h e  .use o f  p o s t w a r  r a t h e r  
t h a n  p r e w a r  p r i c e  w e i g h t s .  I n  o r d e r  t o  d e t e r m i n e  t h e  p o s s i ­
b l e  e f f e c t s  o f  t h e s e  c h a n g e s ,  e a c h  w i l l  b e  e x a m i n e d  more 
f u l l y .
By o p e r a t i n g  a t  a l o w e r  l e v e l  o f  a g g r e g a t i o n ,  i t
4  .
i s  e x p e c t e d  t h a t  t h e  e x t e n t  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  
w i l l  be  l e s s .  I n d u s t r y  r e m a i n s  t h e  m o s t  i m p o r t a n t  s i n g l e  
s e c t o r  i n  t h e  economy o f  t h e  USSR and one w o u ld  e x p e c t  p e r ­
fo rm a n c e  t o  r e f l e c t  t h i s .  T h e re  i s  a l s o  e v i d e n c e  t h a t
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s i n c e  t h e  m i d d l e  1 9 6 0 ’s t h e  S o v i e t s  h a v e  s u c c e e d e d  t o  a 
c e r t a i n  d e g r e e  i n  s tem m ing  t h e  e x t e n t  o f  wage i n f l a t i o n ,  
f r e e z i n g  a n d ,  i n  some c a s e s ,  l o w e r i n g  t h e  wages  o f  h i g h l y  
p a i d  p e r s o n n e l . ^  F i n a l l y ,  t h e  i n d u s t r i a l  r e f o r m s  o f  1 9 6 5 ,  
w h ic h  w o u ld  n o t  h a v e  b e e n  i n  e v i d e n c e  i n  i n d e x e s  e x t e n d i n g  
o n l y  t h r o u g h  1 9 6 6 , h a v e  u n d o u b t e d l y  h a d  some e f f e c t  on t h e  
e f f i c i e n c y  w i t h  w h i c h  r e s o u r c e s  have  b e e n  u t i l i z e d .  Some 
v e r y  i n d i r e c t  e v i d e n c e  on t h e  p e r f o r m a n c e  o f  i n d u s t r y  v i s -  
a - v i s  o t h e r  s e c t o r s  i s  p r e s e n t e d  i n  T a b le  llj..
TABLE 111.
SOVIET OUTPUT PER MAN-HOUR BY SECTOR, 1961]. 
(RESPECTIVE WESTERN COUNTRIES = 100)
S e c t o r
C o u n t r y I n d u s t r y
C o n s t r u c ­
t i o n
T r a n s p o r t a ­
t i o n  and  
Communica­
t i o n s Commerce
W est  Germany 
U n i t e d  K i n g ­
117® 62^
dom 136 188 104 126
F r a n c e
I t a l y
83 113 78
69^
^ P e r t a i n s  t o  I n d u s t r y  and C o n s t r u c t i o n  c o m b in e d .
^ P e r t a i n s  t o  T r a n s p o r t  an d  C o m m u n ic a t io n ,  Commerce, 
and  S e r v i c e s  c o m b in e d .
S o u r c e :  E a r l  R.  B r u b a k e r ,  "A S e c t o r a l  A n a l y s i s  o f
E f f i c i e n c y  U n d e r  M a r k e t  and  P l a n , ” S o v i e t  S t u d i e s ,  X X II I  
( J a n u a r y ,  1 9 7 2 ,  p .  4 4 3 .
k i r s c h ,  S o v i e t  Wages ,  p .  1 7 2 ,  I 8 4 .
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I n d u s t r i a l  o u t p u t  p e r  m a n - h o u r  i s  g e n e r a l l y  h i g h e r  t h a n  f o r  
o t h e r  s e c t o r s  r e l a t i v e  t o  t h e  W e s t e r n  c o u n t r i e s  s t u d i e d .  
W h i le  t h i s  p e r f o r m a n c e  i n d e x  w i l l  b e  a f f e c t e d  b y  many t h i n g s  
s u c h  a s  t h e  q u a n t i t y  and  q u a l i t y  o f  t h e  c a p i t a l  s t o c k ,  t h e  
s k i l l  l e v e l  o f  t h e  l a b o r  f o r c e ,  a n d  o t h e r s ,  i t  i s  n o t  u n ­
r e a s o n a b l e  t o  e x p e c t  t h a t  t h e  g e n e r a l l y  h i g h e r  o u t p u t  p e r  
m a n - h o u r  i n  i n d u s t r y  i s  a l s o  p a r t l y  due  t o  a more  e f f i ­
c i e n t  u s e  o f  r e s o u r c e s .
S o v i e t  d a t a ,  w h i l e  s t i l l  s u s p e c t ,  h a v e  shown c o n ­
s i d e r a b l e  im p ro v e m e n t  b o t h  w i t h  r e s p e c t  t o  q u a n t i t y  and  
q u a l i t y  s i n c e  t h e  m i d d l e  1 9 5 0 ’ s .  S o v i e t  i n d e x e s  o f  i n ­
d u s t r i a l  o u t p u t  c o n t i n u e  t o  show f a s t e r  r a t e s  o f  g r o w t h  
t h a n  W e s t e r n  r e c o n s t r u c t i o n s ;  e x p l a n a t i o n s  o f  c a p i t a l  
s t o c k  d a t a  a r e  i n a d e q u a t e  an d  o r g a n i z a t i o n a l  c h a n g e s  i n  
i n d u s t r y  h a v e  made n e c e s s a r y  num erous  m o d i f i c a t i o n s  o f  
S o v i e t  m a n - h o u r  and  wage d a t a .  B u t  t h e  u s e  o f  p o s t w a r  
p r i e  a  b a s e s  i n  c u r r e n t  h a n d b o o k s  h a s  g r e a t l y  r e d u c e d  t h e  
p r o b l e m  o f  i n d e x  number  r e l a t i v i t y  and  S o v i e t  d a t a  can. now 
be  u t i l i z e d  d i r e c t l y ,  a l b e i t  w i t h  c o n s i d e r a b l e  c a u t i o n . ^  
F i g u r e  1; i l l u s t r a t e s  t h e  s l i g h t l y  h i g h e r  g r o w t h  r a t e s  o f  
t h e  S o v i e t  i n d e x e s .
I n  c o n s t r u c t i n g  an i n d e x  o f  i n d u s t r i a l  o u t p u t ,  two 
s e t s  o f  g r o s s  v a l u e - a d d e d  w e i g h t s  w ere  u s e d  and  t h e  d i s ­
p a r i t y  b e t w e e n  th em  i s  i l l u s t r a t e d  i n  F i g u r e  5 .  The 
p r i n c i p a l  d i f f e r e n c e  b e t w e e n  t h e s e  two i n d e x e s  i s  t h e
d e t a i l e d  c r i t i c i s m  o f  S o v i e t  d a t a  may be  f o u n d  
i n  A p p e n d i x  B.
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FIGURE U
COMPARATIVE GROWTH RATES OF WESTERN AND SOVIET 
INDEXES OF OUTPUT ( g . , ) ,  CAPITAL STOCK ( g , )  
AND LABOR ( g ^ ) :  1 9 5 0 - ? 0 .
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S o v i e t
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Time
S o u r c e ;  A p p e n d ix  B ,  T a b le  2;  R u s h  V. G r e e n s l a d e ,  
" I n d u s t r i a l  P r o d u c t i o n  S t a t i s t i c s  i n  t h e  USSR,"  i n  S o v i e t  
Economic S t a t i s t i c s ,  e d .  b y  V l a d i m i r  G. Treml a n d  Jo h n  P .  
H a r d t  (Durham; Duke U n i v e r s i t y  P r e s s ,  1 9 7 2 ) ,  p p .  1 5 8 - 5 9 .
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FIGURE 5
A COMPARISON OF THE GROWTH OF SOVIET OUTPUT INDEXES 
ASSUMING UNIFORM AND DIFFERENTIAL RATES OF 
RETURN ON THE SOVIET CAPITAL 
STOCK: 1 9 5 0 - 1 9 7 2 .
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S o u r c e :  A p p e n d ix  B,  T a b le  2 .
r e s u l t  o f  s l i g h t l y  d i f f e r e n t  c a p i t a l  c h a r g e s .  The i n d e x  
l a b e l e d  I ^  was  c o n s t r u c t e d  on t h e  a s s u m p t i o n  t h a t  t h e  
i n d u s t r i a l  c a p i t a l  s t o c k  e a r n e d  a t e n  p e r  c e n t  r a t e  o f  
r e t u r n ;  h e n c e ,  t h e  c a p i t a l  c h a r g e  f o r  e a c h  s e c t o r  c o n s i s t s  
o f  t e n  p e r  c e n t  o f  t h e  v a l u e  o f  t h e  g r o s s  c a p i t a l  s t o c k  
p l u s  a m a t o r i z a t i o n  c h a r g e s  a s  t a k e n  f r o m  S o v i e t  h a n d b o o k s .  
The a s s u m p t i o n s  i m p l i c i t  i n  t h i s  a r e  t h a t  S o v i e t  a m a t o r i z a ­
t i o n  r a t e s  r e f l e c t  t h e  t r u e  r a t e s  o f  p h y s i c a l  a n d  t e c h n o ­
l o g i c a l  o b s o l e s c e n c e  and  t h a t  i n v e s t m e n t  i s  a l l o c a t e d  i n  
s u c h  a m a n n e r  a s  t o  e l i m i n a t e  d i f f e r e n t i a l  r a t e s  o f  r e t u r n .  
The i n d e x  I® d raws  d i r e c t l y  on S o v i e t  p r o f i t  d a t a  t o  o b t a i n  
c a p i t a l  c h a r g e s ,  r e s u l t i n g  i n  d i f f e r e n t i a l  c a p i t a l  c h a r g e s
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among t h e  i n d u s t r i a l  s e c t o r s .  Such  a p r o c e d u r e  i s  v a l i d  
i f  i t  can b e  a s su m ed  t h a t  t h e  d i f f e r e n t i a l  c h a r g e s  do n o t  
r e f l e c t  d i f f e r e n t i a l  r i s k  among t h e  s e c t o r s ,  p r o b a b l y  a
3
l e g i t i m a t e  a s s u m p t i o n  i n  a c e n t r a l l y  p l a n n e d  econom y.  The 
two m ethods  y i e l d  d i f f e r e n t  s e c t o r a l  r a t e s  o f  r e t u r n ,  as  
shown i n  T a b le  1 ^ .
TABLE 15
RATES OP RETURN ON SOVIET CAPITAL 
STOCK, BY SECTOR, I 9 6 0
S e c t o r
1
S e c t o r R l - R /
E l e c t r i c i t y 1 2 . 6 0 1 3 . 7 1 C h e m ic a l s 1 3 . 5 4 1 9 . 6 7
F u e l s 1 6 . 5 9 8 . 7 9 G la s s  an d
F e r r o u s  M e t a l s 1 3 . 5 1 1 3 . 4 2 C e ra m ics , 1 3 . 8 0 3 1 . 8 5
N o n f e r r o u s M achine  B u i l d i n g l 3 .7 1 1 8 .0 5
M e t a l s 1 3 . 5 1 1 6 . 7 6 L i g h t  I n d u s t r y 1 3 . 6 0 3 4 .4 4
Wood and P a p e r 1 5 . 8 3 1 7 . 0 0 Food  I n d u s t r y 1 3 . 6 4 2 3 .7 8
C o n s t r u c t i o n lU.i+5 1 0 . 3 4 I n d u s t r y  A v e r ­
age 1 4 . 1 7 1 7 .6 6
'■ ' Inc ludes  M e t a l  W ork ing
S o u r c e :  W e i t z m a n ,  " S o v i e t  P o s t w a r  Economic  G r o w th ,"
p .  689 ;  T h o r n t o n ,  " D i f f e r e n t i a l  C a p i t a l  C h a r g e s , "  p .  5^1+•
C h an g in g  t h e  b a s e  y e a r  f ro m  1937 t o  I 9 6 0  w i l l  a f ­
f e c t  t h e  g r o w t h  r a t e s  o f  i n d u s t r i a l  o u t p u t  o n l y  i f  t h e r e  
h a s  b e e n  a m a r k e d  s t r u c t u r a l  ch ange  o v e r  t h i s  p e r i o d  o r  i f  
r e l a t i v e  p r i c e s  h a v e  c h a n g e d  d r a m a t i c a l l y .  S t r u c t u r a l l y ,  
t h e  S o v i e t  economy i s  l i t t l e  c h a n g e d  s i n c e  1937 a n d ,  a l ­
t h o u g h  t h e r e  h a v e  b e e n  f r e q u e n t  p r i c e  r e f o r m s ,  r e l a t i v e
^ T h o r n t o n ,  " D i f f e r e n t i a l  C a p i t a l  C h a r g e s , "  p .  558*
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p r i c e s  h a v e  n o t  b e e n  a l t e r e d  d r a m a t i c a l l y .  I n  t h e  a b s e n c e  
o f  s u c h  c h a n g e s ,  t h e  two o u t p u t  i n d e x e s  w i l l  b e  v i r t u a l l y  
t h e  sa m e .
H y p o th e s e s  an d  T e s t s  
As i n  C h a p t e r  I I I ,  two b a s i c  h y p o t h e s e s  a r e  t o  be
t e s t e d :
H y p o t h e s i s  One: Wages a r e  n o t  p r o p o r t i o n a l  t o
m a r g i n a l  p r o d u c t i v i t i e s .
H y p o t h e s i s  Two; U t i l i z a t i o n  o f  t h e  f a c t o r s  o f
p r o d u c t i o n  i s  s u b - o p t i m a l ,  
l e a d i n g  t o  a s h o r t f a l l  f r o m  t h e  
p r o d u c t i o n  f r o n t i e r .
B e g i n n i n g  w i t h  t h e  GVO i n d e x e s  a g g r e g a t e d  on t h e  a s s u m p t i o n
o f  an i n d u s t r y - w i d e  t e n  p e r  c e n t  r a t e  o f  r e t u r n  on c a p i t a l ,
t h e  p a r a m e t e r s  o f  t h e  a v e r a g e  wage  e q u a t i o n  a r e :
c = 2 . 0 1 9  d = - 1 . 0 7 4 2
r 2 .0 9 0 ]  r - 0 . 9 9 2 8 ]
L l . 9 4 g  L - l - 1 ^ 3 2 j
= 0 .9 7 3 1  D.W. = 0 . 1 7 7 8
The p a r a m e t e r s  o f  t h e  r e s u l t i n g  CMS p r o d u c t i o n
f u n c t i o n  a r e :
A = 1 .0 0 6  X = 0 .0 1 0 8 4
r i . o i 3 i  | o . '
[ l . O O ^  |0 . (
To. 01493] 
, 00672]
a  = 0 .5 8 ^ 3 4  m = 0 . 2 4
b . 6 3 2 7 f |  = 0 . 9 9 8 8
0 . 2 3 3 9 ^  D.W. = 0 .4 7 9 0
T h ro u g h  t h e  p r e v i o u s l y  e s t a b l i s h e d  i d e n t i t i e s ,  t h e  p a r a m -  
e  t e r  s o f  t h e  m a r g i n a l  p r o d u c t  o f  l a b o r  e q u a t i o n  a r e :
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p = 0 . 8 3 7 1  q = - 0 . 5 8 6
ô . 9 i ^ 0 ^  r - o . 5 i ; i n
0 . 7 3 5 5 ]  L - 0 . 6 2 9 J
As ^ is significantly different from zero, the hypothesis 
that wages are not proportional to marginal productivities 
is accepted. Evidence of monopsonistic elements within 
the labor market are suggested by the value of £, which is 
less than one.
Turning to the significance of the parameter m, 
the elasticity of substitution was forced to one and the 
production function re-estimated. The resulting increase 
in. the error sum of squares was 337 per cent; the hypothesis 
that the Cobb-Douglas function was the true functional form 
was rejected at the .95 per cent confidence level. The 
second hypothesis was not rejected; the CMS function shows 
evidence of a statistically significant shortfall from the 
production frontier resulting from the existence of struc­
tural disequilibrium in the factor markets.
Over t h e  p o s t w a r  p e r i o d ,  t h e  e l a s t i c i t y  o f  s u b s t i ­
t u t i o n  was e s t i m a t e d  t o  b e  0 . 6 8 9 2 ,  a v a l u e  s i g n i f i c a n t l y  
l e s s  t h a n  o n e .  T o t a l  f a c t o r  p r o d u c t i v i t y  g r e w  a t  a r a t e  
o f  1 . 3 2  p e r  c e n t  p e r  annum and  f a c t o r  s h a r e s  w e r e  d i s t i n c t l y  
" u n t y p i c a l " - - 2 8 . 5 9  an d  7 1 . 4 1  p e r  c e n t  f o r  l a b o r  and  c a p i t a l  
r e s p e c t i v e l y .  The movement o f  t h e s e  p a r a m e t e r s  o v e r  t h e  
p o s t w a r  p e r i o d  i s  shown i n  T a b le  1 6 .  Somewhat  a l a r m i n g  
i s  t h e  e x t e n t  t o  w h i c h  f a c t o r  s h a r e s  an d  t h e  e l a s t i c i t y  of 
s u b s t i t u t i o n  v a r y .  F o r  e x a m p l e ,  i n  1950 a t e n  p e r  c e n t
3
71+
i n c r e a s e  i n  t h e  c a p i t a l  s t o c k  w o u l d  b r i n g  f o r t h  an o u t p u t  ^
i n c r e a s e  o f  o v e r  n i n e  p e r  c e n t  w h e r e a s  a s i m i l a r  i n c r e a s e  
i n  l a b o r  w o u l d  r e s u l t  i n  a n  o u t p u t  i n c r e a s e  o f  l e s s  t h a n  
one p e r  c e n t .  By 1972 ,  t e n  p e r  c e n t  i n c r e a s e s  i n  c a p i t a l  
and  l a b o r  w o u ld  b r i n g  f o r t h  6 . 5 5  a n d  3*1+5 p e r  c e n t  i n ­
c r e a s e s  i n  o u t p u t  r e s p e c t i v e l y .
TABLE 16
VALUES OP TOTAL FACTOR PRODUCTIVITY, FACTOR SHARES 
AND THE ELASTICITY OF SUBSTITUTION DERIVED FROM 
SOVIET DATA, 1 9 5 0 - 1 9 7 2 ,  PER CENT.
Y e a r
T o t a l  F a c t o r  
P r o d u c t i v i t y
C a p i t a l
S h a r e
L a b o r
S h a r e a
1950 1 . 7 1 92.1+ 7 . 6 .1836
1951 1 . 6 6 8 9 . 6 1 0 .4 .2 5 0 4
1 952 1 . 6 2 87.1+ 1 2 . 6 .3029
1953 1 . 5 9 8 5 . 7 11+.3 . 3 4 5 9
1951+ 1 . 5 5 8 3 . 7 1 6 . 3 . 3 9 2 8
1955 1 . 5 0 8 1 . 3 1 8 . 7 . 4519
1956 1 .1+6 7 8 . 9 2 1 . 1 .5 0 8 3
1 957 1.1+3 7 7 . 1 2 2 . 9 . 5519
1958 1 . 1+0 7 5 . 7 21+.3 . 5 8 6 8
1 959 1 . 3 7 71+.1 2 5 . 9 . 6 2 3 6
I 960 1.31+ 7 2 . 6 27.1+ .6612
1961 1 . 3 2 7 1 . 3 2 8 . 7 . 6 9 2 0
196 2 1 . 3 1 7 0 . 5 2 9 . 5 .7104
1963 1 . 2 9 6 9 . 9 3 0 . 1 .7 2 5 2
1961+ 1 . 2 9 6 9 . 5 3 0 . 5 .7 3 4 9
1 96 5 1 . 2 8 6 9 . 1 3 0 . 9 .7447
1966 1 . 2 7 6 8 . 5 3 1 . 5 .7594
1967 1 . 2 6 6 7 . 9 3 2 . 1 .7 7 4 1
1968 1 . 2 5 67.1+ 3 2 . 6 .7854
1969 1 . 2 5 6 7 . 7 3 2 . 3 .7801
1970 1 . 2 3 6 6 . 1+ 3 3 . 6 . 8 1 0 5
1971 1 .2 3 6 5 . 9 3 4 . 1 .8231
1972 1 . 2 1 6 5 . 5 3 4 . 5 . 8316
S o u r c e :  C a l c u l a t e d  b y  a p p l y i n g  e q u a t i o n s  ( 8 ) ,  (9)
a n d  ( l O a - c )  t o  t h e  p a r a m e t e r  v a l u e s  g i v e n  on p a g e s  7 2 - 7 3 .
75
As was d e m o n s t r a t e d  a b o v e ,  t h e  r a t e  o f  g r o w t h  o f  
f a c t o r  s h a r e s  i s  r e l a t e d  t o  t h e  v a l u e  o f  t h e  e l a s t i c i t y  o f  
s u b s t i t u t i o n  w h i c h ,  i n  t h i s  c a s e ,  grew r a p i d l y  d u r i n g  t h e  
e a r l y  1 9 5 0 ' s . ^  R a t h e r  t h a n  b e i n g  a s t a t i s t i c a l  an o m o ly ,  
t h e  r e s u l t s  shown i n  T a b le  16 l i k e l y  r e f l e c t  t h e  f a c t  t h a t  
p o s t w a r  r e c o n s t r u c t i o n ,  was  n o t  c o m p l e t e d  u n t i l  t h e  m i d d l e  
1 9 5 0 ' s .  D u r i n g  s u c h  a p e r i o d ,  o u t p u t  r e s p o n d s  v e r y  q u i c k l y  
a n d  d r a m a t i c a l l y  t o  t h e  r e f u r b i s h i n g  o f  p a r t i a l l y  d e s t r o y e d  
c a p i t a l  s t o c k .
I n  o r d e r  t o  d e t e r m i n e  w h a t  e f f e c t  t h e  u s e  o f  S o v i e t  
GVO w e i g h t s  m i g h t  h a v e  on t h e  p a r a m e t e r  e s t i m a t e s ,  t h e  CMS 
m o d e l  was r e - e s t i m a t e d  u s i n g  t h e  o u t p u t  s e r i e s  i n  T a b le  2 ,  
A p p e n d ix  B.  The r e s u l t s  w e re  s i m i l a r  t o  t h o s e  a l r e a d y  
e x a m i n e d .  Again, t h e  d i s e q u i l i b r i u m  p a r a m e t e r  (q )  was 
s i g n i f i c a n t l y  d i f f e r e n t  f ro m  z e r o  and  a 387  p e r  c e n t  i n ­
c r e a s e  i n  t h e  e r r o r  sum o f  s q u a r e s  r e s u l t e d  f r o m  c o n ­
s t r a i n i n g  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  t o  o n e .  On t h e  
b a s i s  o f  t h e s e  r e s u l t s ,  n e i t h e r  h y p o t h e s i s  c o u l d  b e  r e ­
j e c t e d . ^
^ S e e  e q u a t i o n .  (8 ) ,  p .  I4I1 a b o v e .
^The p a r a m e t e r s  an d  t h e i r  r e s p e c t i v e  c o n f i d e n c e  
i n t e r v a l s  a r e :
c = 1 .7 9 U  d = - 0 . 8 5 7 9  a = O.3 6 O3 X = O.Ollj.85^
r i.8 6 q  po.7852] ro.Ij.1351 H). 01908)
L i .7 2 8 ]  b O - 9 3 0 ^  [ 0 . 3 0 7 ^  L p . 0 1 0 6 ^
p = 1 . 1 4 8  q = - 0 . 7 1 4 6  a = 0 . 7 5 7 9  A = 1 . 2 2
r i . l 9 7 l  r - 0 . 7 8 6 l |  r o . 8 0 9 i n  r ^ - 2 ^
[ l . 0 9 : i j  1 ^ 0 .6 5 0 7 ]  [ 0 . 6 9 6 ^  [ l . l ^
m = 0 . 4 6  = 4 8 . 4 9  Eg = 5 1 *5 1 .
76
F a c t o r  s h a r e s ,  h o w e v e r ,  show much more s t a b i l i t y  
i n  t h e  p o s t w a r  p e r i o d  when S o v i e t  GVO  w e i g h t s  a r e  u s e d .
As T a b l e  1?  i l l u s t r a t e s ,  t h e  l a b o r  s h a r e  r o s e  f r o m  26.1; t o  
5 5 « i  p e r  c e n t  w h i l e  t h e  c a p i t a l  s h a r e  f e l l  f r o m  73*6 t o  
p e r  c e n t .  These r e s u l t s  a r e  p a r t i a l l y  due t o  t h e
TABLE 17
VALUES OP TOTAL FACTOR PRODUCTIVITY, FACTOR 
SHARES AND THE ELASTICITY OF SUBSTITUTION 
DERIVED FROM SOVIET GVO WEIGHTS,
1 9 5 0 - 1 9 7 2 ,  PER CENT.
T o t a l  F a c t o r C a p i t a l L a b o r
Y e a r P r o d u c t i v i t y S h a r e S h a r e a
1950 3 . 0 3 7 3 . 6 2 6 . 4 . 4 1 2 7
1951 2 . 9 0 7 0 . 3 2 9 . 7
1952 2 . 8 1 6 8 . 1 3 1 . 9
1953 2 . 7 2 6 6 . 0 3 4 . 0 . 5 3 0 8
1951; 2 .6 3 6 3 . 9 3 6 .1 .5 6 4 0
1955 2.51; 6 1 .7 3 8 . 3 . 5 9 9 1
1956 2 M 5 9 . 1 4 0 . 9 .6 3 9 3
1957 2 . 3 6 5 7 . 2 4 2 . 8 . 6 6 8 8
1958 2 . 3 0 5 5 . 8 4 4 . 2 . 6 9 0 2
1959 2 . 2 2 5 3 . 9 4 6 . 1 .7 2 0 6
1960 2 . 1 7 5 2 . 6 4 7 . 4 . 7 4 1 0
1961 2 . 1 1 5 1 . 2 4 8 . 8 .7 6 2 4
1 96 2 2 . 0 8 50.1; 4 9 . 6 .7 7 4 8
1963 2 . 0 6 4 9 . 9 5 0 . 1 . 7 8 3 3
1961; 2.01; 4 9 . 6 5 0 . 4 . 7 8 8 1
1 965 2 . 0 2 4 9 . 1 5 0 . 9 .7954
1966 1 . 9 9 4 8 . 4 5 1 . 6 . 8 0 6 7
1967 1 . 9 6 4 7 . 6 5 2 . 4 . 8 1 8 5
1968 1 .9 k 4 7 . 1 5 2 . 9 . 8 2 7 4
1969 1 . 9 2 4 6 . 6 5 3 . 4 . 8 3 5 2
1970 1 . 8 9 4 5 . 8 5 4 . 2 .8 4 6 5
1971 1 . 8 6 4 5 . 2 5 4 . 8 .8 5 6 0
1972 1 . 8 5 4 4 . 9 5 5 . 1 .8 6 1 6
S o u r c e ;  C a l c u l a t e d  b y  a p p l y i n g  e q u a t i o n s  ( 8 ) ,  (9)  
a n d  ( l O a - c )  t o  t h e  p a r a m e t e r  v a l u e s  g i v e n  on p a g e  5 6 ,  n o t e
5 •
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S o v i e t  GVO w e i g h t s  w h i c h ,  b e c a u s e  o f  t h e  h i g h  w e i g h t s  a t ­
t a c h e d  t o  t h e  r e l a t i v e l y  s l o w l y  g ro w in g  l i g h t  a n d  fo o d  
i n d u s t r i e s ,  r e s u l t  i n  a s l i g h t l y  s l o w e r  g r o w t h  o f  i n d u s ­
t r i a l  o u t p u t .  B u t  t h e  r e s u l t s  a l s o  e s t a b l i s h  some c r e d i ­
b i l i t y  f o r  t h e  u s e  o f  S o v i e t  p r o f i t  d a t a  w h i c h ,  a s  T a b le  llj. 
d e m o n s t r a t e s ,  show r e m a r k a b l y  h i g h  r a t e s  o f  r e t u r n  on c a p i ­
t a l  i n  t h e  l i g h t  and  f o o d  i n d u s t r i e s .  B o th  t h e  p e r s i s t e n t  
s e l l e r s  m a r k e t  a n d  t h e  r e l a t i v e l y  h i g h  t u r n o v e r  t a x e s  i n  
e v i d e n c e  i n  t h e  c o n s u m e r s ' goods  i n d u s t r i e s  w o u l d  l e a d  
one t o  e x p e c t  t h i s .  S o v i e t  p r o f i t  a c c o u n t i n g  p r o c e d u r e s ,  
h o w e v e r ,  a l s o  c o n t r i b u t e d  t o  t h e s e  h i g h  p r o f i t  l e v e l s .  I n  
c o s t - p l u s  p r i c i n g ,  p r o f i t s  a r e  r e l a t i v e l y  h i g h e s t  i n  t h o s e  
i n d u s t r i e s  t h a t  a r e  r e l a t i v e l y  u n d e r - c a p i t a l i z e d . ^
G r e a t  c a u t i o n  s h o u l d  b e  e x e r c i s e d  i n  e x p l a n a t i o n s  
o f  t h e  f l u c t u a t i o n s  i n  f a c t o r  s h a r e s .  M ethods  f o r  b r e a k i n g  
down t h e  co m p o n e n ts  c o n t r i b u t i n g  t o  o u t p u t  g r o w t h  a r e  s t i l l  
c r u d e  an d  l e a v e  a g r e a t  many f a c t o r s  u n a c c o u n t e d  f o r  w h i c h  
a r e  known t o  a f f e c t  o u t p u t . ^  The v a l i d i t y  o f  t h e  Solow 
m e th o d  r e q u i r e s  t h e  a s s u m p t i o n  o f  c o n s t a n t  r e t u r n s  t o  s c a l e  
a n d  n e u t r a l  t e c h n o l o g i c a l  c h a n g e .  F u r t h e r m o r e ,  t h e  Solow 
m e th o d  c o n f o u n d s  " c h a n g e s  i n  t h e  c o m p o s i t i o n  o f  o u t p u t  and
A more  corrg j le te  d i s c u s s i o n  o f  t h i s  i n  r e l a t i o n  t o
t h e  USSR may be  f o u n d  i n  A le c  Nove,  The S o v i e t  Economy
(New York:  F r e d e r i c k  A. P r a e g e r ,  P u b l i s h e r s , 1 9 6 9 ) ,  p .  2l|.9.
7
The m ethod  u s e d  h e r e  i s  t h a t  d e r i v e d  b y  R o b e r t  M.
S o low ,  " T e c h n i c a l  Change and  t h e  A g g r e g a t e  P r o d u c t i o n
F u n c t i o n , "  R ev iew  o f  Econom ics  and  S t a t i s t i c s , XXXIX 
( A u g u s t ,  1 9 ^ 7 ) ,  p p .  3 i 2 - 3 2 Ü .
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a n d  c h a n g e s  In  t h e  p r o d u c t i o n  f u n c t i o n . "  The d i f f i c u l t y
w h i c h  a r i s e s  i s  t h a t
i f  t h e  economy u t i l i z e d  more  i n t e n s i v e l y  s e c t o r s  
w h i c h  b o a s t  c o m p a r a t i v e  a d v a n t a g e s ,  t h e  o v e r a l l  p r o ­
d u c t i v i t y  m e a s u r e  w o u ld  i n c r e a s e  e v e n  t h o u g h  e a c h  
i n d i v i d u a l  s e c t o r ’ s p r o d u c t i o n  f u n c t i o n  may h ave  r e ­
m a i n e d  u n c h a n g e d . ?
T h e se  d i f f i c u l t i e s  a r e  i n h e r e n t  i n  a l l  a g g r e g a t e  p r o d u c t i o n
f u n c t i o n s ,  b u t  t h e y  s h o u l d  be k e p t  i n  m in d  when e x a m i n i n g
t h e  a b o v e  r e s u l t s .  N e v e r t h e l e s s ,  t h e  f a c t o r  s h a r e s  d e r i v e d
ab o v e  a p p e a r  r e a s o n a b l e  i n  l i g h t  o f  S o v i e t  e s t i m a t e s  o f
a g g r e g a t e  p r o d u c t i o n  f u n c t i o n s .
S o v i e t  P r o d u c t i o n  F u n c t i o n  E s t i m a t e s  
I t  i s  i n s t r u c t i v e  t o  c o i rp a re  t h e  a b o v e  r e s u l t s  w i t h  
t h o s e  o b t a i n e d  b y  S o v i e t  e c o n o m i s t s  who h a v e  e s t i m a t e d  a g ­
g r e g a t e  p r o d u c t i o n  f u n c t i o n s .  The u s e  o f  a g g r e g a t e  f u n c ­
t i o n s  i s  n o t  w i d e s p r e a d  among S o v i e t  e c o n o m i s t s ,  b u t  t h r e e  
s u c h  s t u d i e s  h a v e  b e e n  p u b l i s h e d .  The M i k h a l e v s k y - S o l o v ' ev  
s t u d y  i s  t h e  m o s t  w i d e l y  k n o w n . T h e  a u t h o r s  f i t t e d  t h e  
fo l lo w in g  f u n c t i o n  f o r  t h e  t o t a l  economy o v e r  t h e  p e r i o d  
1 9 5 1 - 1 9 6 3 :
Û
Brown,  T e c h n o l o g i c a l  C h a n g e , p .  1 0 5 .
^ I b i d . ,  p .  1 0 5 .
N. M i k h a l e v s k y  and J u .  P .  S o l o v ' e v ,  " P r o i z -  
v o d e c t v e n n a i a  f u n k t s i i a  n a r o d n o v o  k h o z i a i s t v a  SSSR v 1951-  
1963  g g , " Ekonomika  i  m a t e m a t i c h e s k i e  m e t o d y , 6 ( 1 9 6 6 ) ,  
p p .  8 2 3 - 814.^ 1 The above '  d i s c u s s i o n  i s  d raw n f r o m  J o s e p h  
B e r l i n e r ,  "The M i k h a l e v s k y - S o l o v ' ev  P r o d u c t i o n  F u n c t i o n ,  
USSR I 9 5 I - I 9 6 3 : An E x p o s i t i o n  f o r  D i s c u s s i o n , "  N ovem ber ,
1 9 6 3 , m im e o g ra p h e d .
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^ a 2 t  ^ a 3 t
w h ere  Y. = f i n a l  p r o d u c t  ( n a t i o n a l  incom e)
L. = m a n - h o u r s  o f  l a b o r ,  a d j u s t e d  f o r  q u a l i t y  
Kj. = c a p i t a l  s t o c k ,  w i t h  em b o d ied  t e c h n o l o g i ­
c a l  p r o g r e s s  
a . .  = e l a s t i c i t i e s  o f  o u t p u t  w i t h  r e s p e c t  t o  
f a c t o r  i ;
= l a n d  a t  m a r k e t  v a l u e  ( ? )
6 = parameter  o f  n e u t r a l  e f f e c t i v e n e s s
IT = r a t e  o f  autonomous t e c h n o l o g i c a l  p r o g r ess  
= gross  s c a l e  f a c t o r  
= erro r  term
Prom t h i s  f u n c t i o n ,  t h e  f o l l o w i n g  f a c t o r  s h a r e s  w ere  o b ­
t a i n e d :  l a b o r ,  5 ^ . 1 2  p e r  c e n t ;  c a p i t a l ,  3 3 . ^ 0  p e r  c e n t ;
l a n d ,  12.1+8 p e r  c e n t .  The e l a s t i c i t y  o f  s u b s t i t u t i o n  o f  
l a b o r  f o r  c a p i t a l  was f o u n d  t o  be  1 . 1 9 7 .  A. T o lk a c h e b  
e s t i m a t e d  t h e  f o l l o w i n g  f u n c t i o n  f o r  i n d u s t r y  o v e r  t h e  
p e r i o d  1950-1961+:^^
Q = AX“ yG
w h e re  A = n e u t r a l  s h i f t  p a r a m e t e r
Q, = n e t  i n d u s t r i a l  p r o d u c t  
X = l a b o r  t i m e  e x p e n d i t u r e s  
Y = p r o d u c t i o n  f u n d  i n  ( c u r r e n t ? )  r u b l e s
a , 3 = e l a s t i c i t i e s  o f  o u t p u t  w i t h  r e s p e c t  t o
X and  Y.
The r e s u l t i n g  e s t i m a t e  w as :
Q = 1.186 y°.81+5^
No e x p l a n a t i o n  o f  t h e  d a t a  u s e d  was  g i v e n  n o r  w ere  o t h e r  
p a r a m e t e r  e s t i m a t e s  s u p p l i e d ;  c o n s e q u e n t l y ,  i t  was  im p o s ­
s i b l e  t o  d e t e r m i n e  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n .  A
s i m i l a r  p r o d u c t i o n  f u n c t i o n  b y  B .  I .  I s k a k o v ,  e t .  a l . .
^^A. T o l k a c h e b ,  "Ob e f f e k t i v n o s t i  o b s h c h e s t -  
v e n n o g o  p r o i z v o d s t v a , "  P l a n o v o e  k h o z i a i s t v o , 6 ( J u n e ,  1 9 6 6 ) ,  
p .  3 .
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i n  w h i c h  t h e  d e p e n d e n t  v a r i a b l e  was n a t i o n a l  in c o m e ,  
y i e l d e d :
q, = 1 . 0 3
I n  a l l  o f  t h e  above  f u n c t i o n s  t h e  e l a s t i c i t y  o f  
o u t p u t  w i t h  r e s p e c t  t o  l a b o r  i s  much l o w e r  t h a n  t h e  " n o r m a l "  
C o b b -D o u g la s  e l a s t i c i t i e s  e s t i m a t e d  f o r  W e s te rn  c o u n t r i e s .
I n  com m en t in g  on o n e  o f  t h e s e  f u n c t i o n s ,  P e t e r  W i l e s  n o t e s  
t h a t  a p o s s i b l e  e x p l a n a t i o n  f o r  t h e  r e l a t i v e l y  low e l a s ­
t i c i t y  o f  o u t p u t  w i t h  r e s p e c t  t o  l a b o r  l i e s  i n  t h e  f a c t  
t h a t  t h e  p r o d u c t i v i t y  o f  t h e  m a r g i n a l  w o r k e r  i s  c o n s i d ­
e r a b l y  l o w e r  t h a n  t h a t  o f  t h e  a v e r a g e  w o r k e r ,  w h i l e  t h e  
income o f  t h e  m a r g i n a l  w o r k e r  i s  l i t t l e ,  i f  a n y ,  b e lo w  
t h a t  o f  t h e  a v e r a g e  w o r k e r .  As a r e s u l t ,  t h e  u s e  o f  i n ­
come w e i g h t s ,  e s p e c i a l l y  W e s t e r n  incom e w e i g h t s ,  t e n d s  t o  
o v e r s t a t e  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  l a b o r ,  a l t h o u g h  
S o v i e t  in co m e  w e i g h t s  would  i n v o l v e  r e l a t i v e l y  l e s s  o v e r ­
s t a t e m e n t . ^ ^  Commenting f u r t h e r .  W i l e s  n o t e s  t h a t
I t  w o u l d  a p p e a r ,  i n  p a r t i c u l a r ,  t h a t  t h e  n o t o r i o u s  
S o v i e t  p r a c t i c e  o f  w i s h i n g  u n w a n t e d  l a b o u r  upon f a c t o r i e s  
h a s  shown up i n  Mr. I s k a k o v ’ s f i g u r e s .  Amazing a s  
t h e s e  r e s u l t s  a r e ,  I  f i n d  th e m  e n t i r e l y  p l a u s i b l e  on  
d e e p e r  c o n s i d e r a t i o n . ^ ^
C i t e d  i n  P e t e r  W i l e s ,  " I s  t h e  S o v i e t  A g r i c u l t u r a l  
P l a n  f o r  1 9 6 6 - 1 9 7 0  R e a s o n a b l e ? "  i n  The P r e d i c t i o n  o f  Com­
m u n i s t  Economic  P e r f o r m a n c e , e d .  b y  P . T. D. W i l e s  ( Cam­
b r i d g e :  C a m b r id g e  U n i v e r s i t y  P r e s s ,  1 9 7 1 ) ,  p .  3 3 6 .  The 
S o v i e t  c o n c e p t  o f  n a t i o n a l  income i s  u s e d  i n  a l l  o f  t h e  
a b o v e  s t u d i e s .  As t h i s  c o n c e p t  o m i t s  t h e  s e r v i c e  s e c t o r s ,  
w h i c h  t y p i c a l l y  a r e  l a b o r  i n t e n s i v e  a n d  show l i t t l e  p r o d u c ­
t i v i t y  g a i n s ,  i t  may p a r t i a l l y  e x p l a i n  t h e  u n u s u a l l y  low  
l a b o r  e l a s t i c i t i e s .
^ % b i d . , p .  331+.
^ ^ I b i d . , p .  336 . I t a l i c s  i n  o r i g i n a l .
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J u d g i n g  f ro m  t h e s e  p r o d u c t i o n  f u n c t i o n  e s t i m a t e s  b y  
S o v i e t  e c o n o m i s t s ,  t h e  f a c t o r  e l a s t i c i t i e s  shown i n  T a b l e s  
16 a n d  1?  do n o t  a p p e a r  t o  g i v e  an u n r e a s o n a b l e  p i c t u r e  o f  
t h e  b e h a v i o r  o f  S o v i e t  i n d u s t r y .  I t  was t h e  r e a l i z a t i o n  
t h a t  o u t p u t  e l a s t i c i t i e s  o b t a i n e d  f ro m  d i r e c t  e s t i m a t e s  
o f  S o v i e t  p r o d u c t i o n  f u n c t i o n s  w ere  n o t  t y p i c a l  o f  s i m i l a r  
e l a s t i c i t i e s  o b t a i n e d  f o r  W e s te rn  c o u n t r i e s  t h a t  p r o m p t e d  
H a n s e n ' s  c r i t i c i s m  o f  t h e  m e t h o d o l o g y  o f  B e r l i n e r ,  B e r g s o n ,  
e t .  a l . in. d e t e r m i n i n g  t h e  j o i n t  f a c t o r  p r o d u c t i v i t y  o f  
t h e  USSR r e l a t i v e  t o  t h e  U n i t e d  S t a t e s  and  W e s t e r n  E u r o p e .
C o n c l u s i o n s
T h i s  c h a p t e r  h a s  t e s t e d  t h e  s t r u c t u r a l  d i s e q u i l i b ­
r i u m  h y p o t h e s i s ,  u t i l i z i n g  d i r e c t  S o v i e t  d a t a  s o u r c e s ,  a t  
t h e  i n d u s t r y  l e v e l  o f  a g g r e g a t i o n .  Two s e t s  o f  GVO w e i g h t s  
w e r e  e m p l o y e d ,  d i f f e r i n g  o n l y  w i t h  r e s p e c t  t o  t h e  c a p i t a l  
c h a r g e .  The h y p o t h e s e s  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  and  
p r o d u c t i o n  f r o n t i e r  s h o r t f a l l s  c o u l d  n o t  b e  r e j e c t e d  a t  
t h e  . 9 ^  p e r  c e n t  c o n f i d e n c e  l e v e l ,  i r r e g a r d l e s s  o f  w h ic h  
c a p i t a l  c h a r g e  was u s e d .  The e l a s t i c i t y  o f  s u b s t i t u t i o n  
was f o u n d  t o  be  l e s s  t h a n  one  o v e r  t h e  e n t i r e  p e r i o d ;  how­
e v e r ,  a y e a r - b y - y e a r  c a l c u l a t i o n  o f  t h i s  p a r a m e t e r  r e v e a l e d  
t h a t ,  a s  t h e  d i s p a r i t y  b e t w e e n  t h e  g r o w t h  r a t e s  o f  c a p i t a l  
a n d  l a b o r  n a r r o w e d ,  t h e  v a l u e  o f  t h e  p a r a m e t e r  a p p r o a c h e d  
o n e .
^ ^ H a n s e n ,  " E a s t - W e s t  C o m p a r i s o n s , "  p .  3 3 7 .
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An a n a l y s i s  o f  f a c t o r  s h a r e s  o v e r  t im e  r e v e a l e d  
t h a t  t h e  g r o w t h  c o n t r i b u t i o n  o f  t h e  c a p i t a l  i n p u t  was 
c o n s i d e r a b l y  h i g h e r  t h a n  c o u l d  b e  e x p e c t e d  f ro m  W e s t e r n  
e x p e r i e n c e .  T h i s  f a c t ,  c o u p l e d  w i t h  o n l y  a s l i g h t  d e c l i n e  
i n  t h e  r a t e  o f  g r o w t h  o f  t o t a l  f a c t o r  p r o d u c t i v i t y  o v e r  t h e  
p o s t w a r  p e r i o d ,  s u g g e s t s  t h a t  a t t r i b u t i n g  t h e  d e c l i n e  i n  
i n d u s t r i a l  o u t p u t  g r o w t h  t o  r a p i d l y  d e c l i n i n g  t o t a l  f a c t o r  
p r o d u c t i v i t y  r e s u l t s  f ro m  t h e  u s e  o f  W e s te rn  incom e s h a r e s  
a s  w e i g h t s  r a t h e r  t h a n  e m p i r i c a l l y  d e t e r m i n e d  o u t p u t  e l a s ­
t i c i t i e s .  I n  C h a p t e r  V, t h e  i m p l i c a t i o n s  o f  s t r u c t u r a l  
d i s e q u i l i b r i u m  on f u t u r e  i n d u s t r i a l  g r o w t h  w i l l  b e  e x ­
p l o r e d  a n d  f u r t h e r  c o m p a r i s o n s  b e t w e e n  t h e  CMS a n d  a l t e r ­
n a t i v e  p r o d u c t i o n  f u n c t i o n s  w i l l  b e  made.
CHAPTER V 
EFFICIENCY GAINS IN SOVIET INDUSTRY
I n t r o d u c t i o n
The e m p i r i c a l  r e s u l t s  o f  c h a p t e r s  t h r e e  a n d  f o u r  
h a v e  v e r i f i e d  t h e  h y p o t h e s i s  o f  s t r u c t u r a l  d i s e q u i l i b r i u m ,  
b y  d e m o n s t r a t i n g  ( 1 )  t h a t  w ages  a r e  n o t  p r o p o r t i o n a l  t o  
m a r g i n a l  p r o d u c t i v i t i e s  o f  l a b o r  an d  (2 )  t h a t  p r o d u c t i o n  
i s  s u b - o p t i m a l  i n  t h a t  a r e d i s t r i b u t i o n  o f  i n p u t  u s a g e  a c ­
c o r d i n g  t o  t h e  r u l e  = P^/IVIP^ w o u ld  p r o d u c e  o u t p u t
i n c r e a s e s .  T h ese  e m p i r i c a l  r e s u l t s ,  h o w e v e r ,  r u n  c o u n t e r  
t o  two t h e o r e t i c a l  m ode ls  o f  t h e  S o v i e t  f i r m  and  i t  i s  
a p p r o p r i a t e  t o  d i s c u s s  t h e s e  m o d e l s  b e f o r e  p r o c e e d i n g  
f u r t h e r  i n  t h e  a n a l y s i s  o f  t h e  s t r u c t u r a l  d i s e q u i l i b r i u m  
h y p o t h e s i s . ^
\
O u t p u t - M a x i m i z i n g  M ode ls  o f  t h e  
S o v i e t  E n t e r p r i s e
The Ames m o d e l  p o s t u l a t e s  a m a n a g e r i a l  u t i l i t y  
f u n c t i o n  o f  t h e  f o r m
(1 )  U = ax  + ( l - a ) y ,
The two m o d e l s ,  r e f e r r e d  t o  t h r o u g h o u t  t h i s  s e c t i o n  
a s  t h e  Ames m o d e l  and t h e  P o r t e s  m o d e l ,  a r e  Edw ard  Ames, 
S o v i e t  E conom ic  P r o c e s s e s  (Homewood: R i c h a r d  D. I r> 7 in ,  I n c . ,  
1 9 6 5 )  and  . 51 P o r t e s , ^The E n t e r p r i s e  u n d e r  C e n t r a l  P l a n ­
n i n g , "  R ev ie w  o f  Economic S t u d i e s ,  XXXVI ( A p r i l ,  1 9 6 9 ) ,  
p p .  1 9 7 - 2 1 1 .  O n ly  an o u t l i n e  p r e s e n t a t i o n  o f  t h e s e  m o d e l s  
w i l l  be  g i v e n  i n  t h i s  s e c t i o n .  F o r  a f u l l  p r e s e n t a t i o n ,  
i n c l u d i n g  a l g e b r a i c  d e r i v a t i o n s ,  s e e  t h e  a b o v e  s o u r c e s .
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w h e r e  x  = o u t p u t ,  y = p r o f i t s ,  U = u t i l i t y ,  0 -  a = 1 ,  a n d  
a p r o d u c t i o n  f u n c t i o n  o f  t h e  fo rm
(2) X = x ( v ^  v^) ,
w h e r e  v = i n p u t s ,  i  = i . . . n .  The e n t e r p r i s e  m a n a g e r s  a r e  
a s s u m e d  t o  m a x im iz e  o u t p u t ,  s u b j e c t  t o  t h e  c o n s t r a i n t  t h a t  
r e v e n u e s  m u s t  e q u a l  c o s t s ,  t h u s
( 3 )  G =  X  -  x ( p x  -  z w j V i ) ,
w h e r e  G = f u n c t i o n  t o  be  m a x i m i z e d ,  X = L a g r a n g e  m u l t i ­
p l i e r ,  p = f i x e d  p r i c e  o f  o u t p u t  an d  w^  ^ = c o s t  o f  i n p u t  i .
R e l a t i n g  G t o  c h a n g e s  i n  i n p u t  u s a g e  p r o d u c e s ,  
a f t e r  a p p r o p r i a t e  s u b s t i t u t i o n
(4) 9 G/9 i = 9x/9v^ - x(9y/av^) = 0 . 2
R e a r r a n g i n g  t h e  t e r m s  o f  (i|)  y i e l d s
(5 )  XP -  1 = ^ i
X “ gxTâvT
I n  ( ^ ) ,  t h e  r i g h t - h a n d  s i d e  i s  i n d e p e n d e n t  o f  i ,  t h u s  t h e  
f a m i l i a r  i n p u t  r u l e  h o l d s ,  i . e . ,
(6) ^ i  = 9 x /9  Vj .
Wj 3 x / 9 V j
B e c a u s e  o f  ( ^ ) , Ames i s  a b l e  t o  show  t h a t  t h e  o u t p u t - m a x i ­
m i z i n g  e n t e r p r i s e  s u b j e c t e d  t o  a c o s t  c o n s t r a i n t  w i l l  b e  a 
c o s t - m i n i m i z e r  and  t h e r e  w i l l  be  no d i f f e r e n c e  i n  t h e  demand
p
E q u a t i o n .  (Ij.) may be d e r i v e d  f r o m  t h e  p r o f i t  e q u a t i o n ,  
n
y = px -  E W.V.,  w h i c h  w i l l  y i e l d  a y / a v .  = p ( 9 x / 9 v . ) -  w . . 
i = l   ^  ^ i  1
^ O b t a i n e d  b y  m u l t i p l y i n g  b o t h  s i d e s  o f  (I4.) b y  Xp -  1 .
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f o r  i n p u t s  b e t w e e n  p r o f i t - m a x i m i z i n g  and  o u t p u t - m a x i m i z i n g  
e n t e r p r i s e s .
The P o r t e s  m o d e l  a l s o  a s s u m e s  t h e  e n t e r p r i s e  i s  an 
o u t p u t - m a x i m i z e r , b u t  t h a t  i t  o p e r a t e s  u n d e r  a c o n s t r a i n t  
s y s t e m  s l i g h t l y  d i f f e r e n t  f ro m  t h a t  p o s t u l a t e d  b y  Ames 
The p r o d u c t i o n  and  c o s t  f u n c t i o n s ,  r e s p e c t i v e l y ,  a r e
(7 )  X = f ( v )  = f ( y  + z )
(8 )  c ( v )  = r y  + ( r  + t ) z  .
The p r o f i t  f u n c t i o n  may t h e n  b e  w r i t t e n  a s
(9 )  7r ( y , z )  = qx -  2 c-  = q f  (y  + z) -  [ r y  + ( r  + t ) z ]
I f  t h e  p r o d u c t i o n  f u n c t i o n  i s  s t r i c t l y  c o n c a v e  a n d
t w i c e  d i f f e r e n t i a b l e ,  a p o s i t i v e  p r o f i t  l e v e l  e x i s t s  a t  
some l e v e l  o f  o u t p u t ,  an d  a l l  i n p u t s  a r e  u s e d  i n  p o s i t i v e  
q u a n t i t i e s ,  t h e  e n t e r p r i s e  w i l l  max x  = f ( y  + z ) ,  s u b j e c t  
t o  n = P .  S u c h  a maximum i s  f e a s i b l e  i f  t h e r e  e x i s t  s h a ­
dow p r i c e s  ( u ^ . . . . u ^ )  s u c h  t h a t
(1 0 )  3 f / 3 y ^  + ^3 i ï /3y^  -  u^  = 0 ,  i  = l . . . n ,  y^> 0
(11 )  3 f / 3 y ^  + X3n/3z^ = 0 ,  i  = l . . . n ,  z^>  0 .
^The n o t a t i o n  em ployed  b y  P o r t e s  i s ;
V* = i n p u t s ,  i  = 1 . . . Z
a .  = c e n t r a l  i n p u t  a l l o c a t i o n  t o  e n t e r p r i s e  i  
r ^  = o f f i c i a l  f i x e d  p r i c e  o f  a 
y .  = a c t u a l  i n p u t  u s a g e  o f  e n t e r p r i s e  i  
z .  = a b o v e - p l a n  i n p u t  u s a g e  b y  e n t e r p r i s e  i  
[ r ^  + t ^ ( z ^ ) ]  = p e r  u n i t  p r i c e  o f  z^
X = o u t p u t  
q = f i x e d  p r i c e  o f  x 
n = a c t u a l  p r o f i t  
P = p l a n n e d  p r o f i t  
f ( x )  = p r o d u c t i o n  f u n c t i o n  
V i ( C i )  = c o s t  f u n c t i o n .
86
When t h e  c e n t r a l  i n p u t  a l l o c a t i o n s  a c t  a s  e f f e c t i v e  
c o n s t r a i n t s  f o r  some i n p u t s  ( i  = l . . . m )  a n d  n o t  f o r  o t h e r s  
( i  = m + l . . . . n ) ,  t h e n  t h e  f i r s t  o r d e r  m a x i m i z i n g  c o n d i t i o n s  
w i l l  b e ^
i = 1— rtTj
(12 )  3n /3v^  =-\ V = q f ^ - c [ ,  i  = 1 = n.
I 3 n /3 y ^ ,  i = m+l...A
( 1 3 )  3Jî/3v^< 0 ,  i  = l . . . n
From  e q u a t i o n s  ( 1 2 )  a n d  ( 1 3 )  i t  c an  be  s e e n  t h a t  t h e  m ar ­
g i n a l  p r o f i t a b i l i t y  o f  e a c h  i n p u t  i s  n e g a t i v e  i f  t h e  e q u i ­
l i b r i u m  c o n d i t i o n s  h o l d .  As a r e s u l t ,  w h e n e v e r  some o r  
a l l  c e n t r a l  i n p u t  a l l o c a t i o n s  a r e  n o t  e f f e c t i v e  c o n s t r a i n t s  
on t h e  e n t e r p r i s e ,  t h e  i n p u t  r u l e  becom es
dU) c /^f  ^ = q + 1/x
As i n  t h e  Ames m o d e l ,  one  s i d e  o f  (ll | .) i s  f r e e  o f  i  an d  t h e  
demand f o r  i n p u t s  b y  t h e  o u t p u t - m a x  im i  z i n g  f i r m  w i l l  b e  no 
d i f f e r e n t  f ro m  t h a t  o f  a p r o f i t - m a x i m i z i n g  f i r m ,  i . e . ,
c i  A i  = C j A j  = q + 1/ x  .
B o t h  Ames and  P o r t e s  t h u s  r e a c h  t h e  same c o n c l u ­
s i o n :  t h e  o u t p u t - m a x i m i z i n g  e n t e r p r i s e ,  i f  s u b j e c t e d  t o  an
e f f e c t i v e  c o n s t r a i n t  s y s t e m ,  w i l l  b e  a c o s t - m i n i m i z e r .
Ames r e a c h e s  t h i s  c o n c l u s i o n  b y  a s y s t e m  o f  m u l t i p l e  p r i c ­
i n g ;  P o r t e s  b y  a p r o f i t  c o n s t r a i n t .  W i th  r e s p e c t  t o  t h e  
o u t p u t  m a r k e t ,  Ames a g a i n  r e a c h e s  t h e  c o m p e t i t i v e  s o l u t i o n .
^ E q u a t i o n  (12 )  may be  d e r i v e d  b y  r e c o g n i z i n g  t h a t  
= qfj_ -  r ^  a n d  3n / 3 Zj_ = q f ^  -  ( r ^  + t ^  = z ^ t J ) ,
i  = l . . . n .  The p r i m e  (* )  and  f .  b o t h  I n d i c a t e  f i r s t  o r d e r  
p a r t i a l  d e r i v a t i v e s .  ^
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w i t h  p r o d u c t i o n  c a r r i e d  o u t  a t  t h e  minimum p o i n t  on t h e  
a v e r a g e  c o s t  c u r v e .  P o r t e s ,  h o w e v e r ,  d e m o n s t r a t e s  t h a t  
o u t p u t  w i l l  be  g r e a t e r  i n  o u t p u t - m a x i m i z i n g  e n t e r p r i s e s  
t h a n  i n  p r o f i t - m a x i m i z i n g  e n t e r p r i s e s .  To show t h i s ,  i t  
i s  n e c e s s a r y  t o  n o t e  t h a t  t h e  m a r g i n a l  c o s t  o f  o u t p u t  i s
(1 5 )  c ’ (x )  = q + 1 / x  > q .
N o te  t h a t  i n  (15)  t h e  p r o f i t  c o n s t r a i n t  ( H = P ) ,  c o u p l e d  
w i t h  t h e  c o s t - m i n i m i z i n g  r u l e  d e r i v e d  i n  ( l l | ) ,  i m p l i e s  
t h a t  p l a n n e d  p r o f i t s  may b e  t r e a t e d  a s  a n o t h e r  c o s t .  
R e a r r a n g i n g  ( l i j )  and  s u b s t i t u t i n g  i n t o  (15)  y i e l d s
(1 6 )  c [  = (q  + 1 / x  ) f  j, = C ' f ^ .
As (16)  s h o w s ,  f o r  t h e  o u t p u t - m a x i m i z i n g  f i r m ,  m a r g i n a l  
c o s t  e x c e e d s  p r i c e .
C r i t i q u e  o f  O u t p u t - M a x i m i z i n g  Models
The Ames and  P o r t e s  m o d e l s  d e m o n s t r a t e  t h a t  an 
e n t e r p r i s e  o p e r a t i n g  i n  a n  e n v i r o n m e n t  o f  c e n t r a l  p l a n n i n g  
may be  made r e s p o n s i v e  t o  p r i c e s  t o  t h e  e x t e n t  t h a t  t h e  
e n t e r p r i s e  w i l l  m i n i m i z e  c o s t s .  N e i t h e r  m o d e l ,  h o w e v e r ,  
c a n  d e m o n s t r a t e  t h a t  t h i s  m i c r o - e f f i c i e n c y  b e h a v i o r  on t h e  
p a r t  o f  t h e  e n t e r p r i s e  w i l l  l e a d  t o  " a l l o c a t i v e  e f f i c i e n c y "  
i n  t e r m s  o f  " o p t i m a l  i n p u t  c o m b i n a t i o n s  and  o p t i m a l  r e l a t i v e  
l e v e l s  o f  o u t p u t .  . . To d e m o n s t r a t e  a l l o c a t i v e  e f f i ­
c i e n c y ,  one  m u s t  a s sum e  t h a t  t h e  c e n t r a l l y  d e t e r m i n e d  p r i c e s  
a r e  t h e m s e l v e s  r a t i o n a l .  W h i l e  e a c h  e n t e r p r i s e  may r e s p o n d  
c o r r e c t l y  t o  c e n t r a l l y  d e t e r m i n e d  i n p u t  and  o u t p u t  p r i c e s .
p .  2 0 3 .
^ P o r t e s ,  "The E n t e r p r i s e  u n d e r  C e n t r a l  P l a n n i n g , "
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t h e s e  p r i c e s  may be  s u c h  t h a t  s t r u c t u r a l  d i s e q u i l i b r i u m  
s t i l l  p r e v a i l s .
M o r e o v e r ,  t h e  o u t p u t - m a x i m i z i n g  b e h a v i o r  d e s c r i b e d  
above  i s  a m i s - s p e c i f i c a t i o n  o f  e n t e r p r i s e  o p e r a t i o n s  i n  
an o r t h o d o x  S o v i e t - t y p e  s y s t e m  o f  c e n t r a l  p l a n n i n g  f o r
7
s e v e r a l  r e a s o n s .  F i r s t ,  s u c h  e n t e r p r i s e s  do n o t  m ax im ize  
o u t p u t .  S e c o n d ,  t h e  m a n a g e r i a l  u t i l i t y  f u n c t i o n s  a r e  
n e i t h e r  as  s i m p l e  a s  t h o s e  d e s c r i b e d  b y  Ames and  P o r t e s ,  
n o r  a r e  t h e y  d e v o i d  o f  a t im e  d i m e n s i o n .  T h i r d ,  b e c a u s e  
o f  t h e  m u l t i p l e  a r g u m e n t s  c o n t a i n e d  i n  t h e  m a n a g e r i a l  
u t i l i t y  f u n c t i o n s ,  t h e  c o n s t r a i n t  s y s t e m s  c e a s e  t o  b e  
e f f e c t i v e .  A l t h o u g h  t h e s e  a r e  a l l  i n t e r - r e l a t e d ,  i t  i s  
b e s t  t o  d i s c u s s  e a c h  s e p a r a t e l y .
To assume t h a t  a S o v i e t - t y p e  e n t e r p r i s e  m a x im ize s  
o u t p u t  i g n o r e s  t h e  r o l e  o f  c e n t r a l l y  d e t e r m i n e d  o u t p u t  
t a r g e t s  a n d  t h e  r o l e  o f  i n f o r m a t i o n  i n  a c e n t r a l l y  p l a n n e d  
economy. The o r t h o d o x  S o v i e t  e n t e r p r i s e  a t t e n ç j t s  t o  meet  
i t s  p l a n n e d  o u t p u t  t a r g e t  a n d  ( a s  w i l l  be  shown b e lo w )  t o  
s l i g h t l y  o v e r f u l f i l l  i t  i f  p o s s i b l e .  W h e t h e r  t h e  e n t e r ­
p r i s e  r e s p o n s e  t o  t h e  c e n t r a l l y  d e t e r m i n e d  o u t p u t  t a r g e t  i s  
o p t i m a l ,  t h a t  i s ,  w h e t h e r  p r o d u c t i o n  o c c u r s  a t  t h e  l o w e s t  
p o i n t  on t h e  a v e r a g e  c o s t  c u r v e ,  d e p e n d s  on t h e  c o r r e c t n e s s  
o f  t h e  i n f o r m a t i o n  on p l a n t  c a p a c i t y  w h i c h  t h e  e n t e r p r i s e
7
A d e s c r i p t i o n  o f  t h e  m i c r o - r b e h a v i o r  o f  t h e  S o v i e t  
e n t e r p r i s e  may be  f o u n d  i n  D av id  G r a n i c k ,  "The O r th o d o x  
Model  o f  t h e  S o v i e t - T y p e  F i r m  V e r su s  Rom anian  E x p e r i e n c e , "  
W ork ing  P a p e r  No. l 8 .  I n t e r n a t i o n a l  D e v e lo p m e n t  R e s e a r c h  
C e n t e r ,  B l o o m i n g t o n ,  I n d i a n a ,  S e p t e m b e r ,  1 9 7 2 ,  p p .  2 - 3 .
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s u p p l i e s  t h e  c e n t r a l  p l a n n e r s  a n d  on t h e  t a u t n e s s  o f  t h e  
o u t p u t  t a r g e t s .  F o r  e x a m p le ,  an  e n t e r p r i s e  m a n a g e r  may 
c o n c e a l  h i s  t r u e  p l a n t  c a p a c i t y  i n  o r d e r  t o  s e c u r e  an  e a s i l y  
f u l f i l l e d  o u t p u t  t a r g e t ,  w h i c h  w o u ld  i m p l y  some u n d e r u t i l i ­
z a t i o n  o f  a v a i l a b l e  r e s o u r c e s . ®  C e n t r a l  p l a n n e r s  may o f f s e t  
t h i s  e n t e r p r i s e  b e h a v i o r  t o  some e x t e n t  by  m ak in g  o u t p u t  
t a r g e t s  a s  t a u t  a s  p o s s i b l e .  B u t  t h e  e n t e r p r i s e  m a n a g e r  
may c o u n t e r  t h i s  move b y  more i n t e n s i v e l y  u t i l i z i n g  t h e  
m o s t  r e a d i l y  a v a i l a b l e  p r o d u c t i o n  f a c t o r - - l a b o r . T h i s
p r o c e s s ,  known a s  " s t o r m i n g , ” o c c u r s  s e v e r a l  t i m e s  a y e a r
q
a s  e n t e r p r i s e s  a t t e m p t  t o  m e e t  q u a r t e r l y  p l a n  t a r g e t s . '
One w o u ld  e x p e c t  t h e  c a p i t a l - l a b o r  r a t i o  o f  an i n d i v i d u a l  
e n t e r p r i s e  t o  r i s e  t h r o u g h o u t  t h e  q u a r t e r l y  p l a n n i n g  p e r i o d .  
I n  s u c h  a c a s e ,  i n p u t  u s a g e  r e s p o n d s  n o t  t o  r e l a t i v e  p r i c e s ,  
b u t  t o  t h e  t a u t n e s s  o f  o u t p u t  t a r g e t s .
C o n s i d e r i n g  t h e  m a n a g e r i a l  u t i l i t y  f u n c t i o n  t o  b e  
a t i m e l e s s ,  i n c r e a s i n g  f u n c t i o n  o f  o n l y  o u t p u t  a n d  p r o f i t  
i g n o r e s  two a s p e c t s  o f  t h e  S o v i e t  m a n a g e r i a l  b o n u s  s y s t e m .  
F i r s t ,  w h i l e  b o n u s e s  a r e  a s u b s t a n t i a l  p e r c e n t a g e  o f  m ana­
g e r i a l  i n c o m e ,  v i r t u a l l y  no b o n u s  i s  r e c e i v e d  i f  t h e  p l a n n e d  
o u t p u t  t a r g e t s  a r e  n o t  f u l f i l l e d .  Thus f o r  a n y  o u t p u t  b e ­
low  t h e  p l a n n e d  t a r g e t s ,  t h e  o n l y  a r g u m e n t  i n  t h e  u t i l i t y
o
F o r  numerous  e x a m p le s  o f  how S o v i e t  m a n a g e r s  c o n ­
c e a l  p l a n t  c a p a c i t y  s e e  B e r l i n e r ,  F a c t o r y  and  M a n a g e r , 
C h a p t e r  VT.
g
A l e c  Move, "The P r o b l e m  o f  ’S u c c e s s  I n d i c a t o r s ’ 
i n  S o v i e t  I n d u s t r y , "  E c o n o m i c a , N . S .  XXV ( F e b r u a r y ,  1 9 ^ 8 ) ,  
p p .  1 - 1 3 .
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f u n c t i o n  i s  t h e  o u t p u t  t a r g e t .  H ow ever ,  s i n c e  t h e  o u t p u t  
t a r g e t  o f  t h e  f o l l o w i n g  y e a r  i s  d e t e r m i n e d  b y  t h e  a c t u a l  
p r o d u c t i o n  i n  t h e  c u r r e n t  y e a r ,  an  e n t e r p r i s e  m a n a g e r  w i l l  
s e ld o m  g r e a t l y  o v e r f u l f i l l  t h e  p l a n .  To do so  w o u ld  r e ­
v e a l  t r u e  p l a n t  c a p a c i t y  a n d  p o s s i b l y  j e o p a r d i z e  f u t u r e  
b o n u s e s . S e c o n d ,  t h e  m a n a g e r  h a s  b e e n  p r e s e n t e d  w i t h  a 
number o f  p l a n  t a r g e t s  w h i c h  m us t  e n t e r  h i s  u t i l i t y  f u n c ­
t i o n .  By i t s e l f  t h i s  f a c t  d o e s  n o t  d e s t r o y  t h e  e f f e c t i v e ­
n e s s  o f  a s i m p l e  u t i l i t y  f u n c t i o n ,  s i n c e  one may e a s i l y  
a d d  a v e c t o r  o f  a r g u m e n t s .  However ,  t h e  t a r g e t s  g i v e n  t h e  
S o v i e t  m a n a g e r  a r e  o f b e n  m u t u a l l y  e x c l u s i v e ,  t h e r e b y  
f o r c i n g  t h e  m a n a g e r  t o  p i c k  some t a r g e t s  w h i c h  he  w i l l  
a t t e m p t  t o  f u l f i l l  an d  o t h e r s  w h ic h  h e  w i l l  i g n o r e .  M ore ­
o v e r ,  t h e  p r i o r i t y  i n  f u l f i l l i n g  t a r g e t s  i s ,  i n  many c a s e s ,  
d e p e n d e n t  on  t h e  p o l i t i c a l  a n d  eco n o m ic  s i t u a t i o n  o f  t h e  
g i v e n  m om en t .
The m u l t i p l e  and  o f t e n  c o n f l i c t i n g  c e n t r a l l y  d e t e r ­
m in e d  t a r g e t s  co m b in e  t o  l e s s e n  t h e  e f f e c t i v e n e s s  o f  a n y  
g i v e n  c o n s t r a i n t  on t h e  e n t e r p r i s e ,  ma n a g e r . The u s e  o f  
a p r o f i t  c o n s t r a i n t  i g n o r e s  t h e  m e th o d  o f  eco n o m ic  c a l c u l a ­
t i o n  p r e v a i l i n g  i n  t h e  S o v i e t  U n i o n .  P l a n n e d  p r o f i t s  a r e
^ ^ B e r l i n e r ,  F a c t o r y  and  M a n a g e r , p .  77*
^ ^ B e c a u s e  e a c h  t a r g e t  c a r r i e s  w i t h  i t  a b o n u s  f o r  
f u l f i l l m e n t ,  c o n f l i c t i n g  t a r g e t s  l e a d  t o  c o n f l i c t i n g  mone­
t a r y  s i g n a l s  t o  t h e  e n t e r p r i s e  m a n a g e r .  F o r  t h i s  r e a s o n ,  
t h e  196^  r e f o r m s  g r e a t l y  r e d u c e d  t h e  num ber  o f  p l a n  t a r ­
g e t s .  B u t  a b a s i c  d i f f i c u l t y  r e m a i n e d :  e n t e r p r i s e  m anag­
e r s  s t i l l  do n o t  r e s p o n d  as  t h e  c e n t r a l  p l a n n e r s  w i s h ,  
e s p e c i a l l y  i n  t h e  a r e a  o f  t h e  q u a l i t y  a n d  a s s o r t m e n t  o f  
g o o d s .  On t h i s  s e e  Move, The S o v i e t  E conom y, C h a p t e r s  6 
a n d  9 .
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b a s e d  on a v e r a g e  c o s t s  f o r  a g i v e n  i n d u s t r y .  As a r e s u l t ,  
c e r t a i n  e n t e r p r i s e s  m u s t  o p e r a t e  a t  a p l a n n e d  l o s s  w h i l e  
o t h e r ,  more  e f f i c i e n t  e n t e r p r i s e s ,  o b t a i n  a b o v e - p l a n  p r o ­
f i t s .  I n  n e i t h e r  c a s e  i s  a p l a n n e d  p r o f i t  c o n s t r a i n t  an 
e f f e c t i v e  o n e .  I n  t h e  same m a n n e r ,  a c o n s t r a i n t  r e q u i r i n g  
t h e  e n t e r p r i s e  t o  c o v e r  c o s t s  a l s o  becom es  i n e f f e c t i v e  when 
p l a n n e d - l o s s  e n t e r p r i s e s  o p e r a t e  w i t h i n  an i n d u s t r y .
Thus t h e  Ames- P o r t e s  m o d e l s  m i s s p e c i f y  t h e  b e h a v i o r  
o f  t h e  S o v i e t  e n t e r p r i s e .  And,  a s  was p o i n t e d  o u t  e a r l i e r ,  
ev e n  i f  t h e s e  m o d e ls  w ere  c o r r e c t l y  s p e c i f i e d ,  m ac ro  e f ­
f i c i e n c y  w o u l d  d epend  upon t h e  c o r r e c t n e s s  o f  t h e  p r i c e s  
s e t  b y  t h e  c e n t r a l  a u t h o r i t i e s .  T h e re  i s  l i t t l e  e v i d e n c e
t o  s u g g e s t  t h a t  t h e s e  c e n t r a l l y  d e t e r m i n e d  p r i c e s  a r e  b a s e d
12on r a t i o n a l  econom ic  c a l c u l a t i o n s .  T h e re  i s ,  h o w e v e r ,  
one f u r t h e r  c o n s i d e r a t i o n .  Even  i f  one c o u l d  assum e t h a t  
c e n t r a l l y  d e t e r m i n e d  p r i c e s  c o n f o rm e d  t o  t h e  r u l e s  o f  a l l o ­
c a t iv e  e f f i c i e n c y ,  t h e r e  i s  no a s s u r a n c e  t h a t  e n t e r p r i s e  
m a n a g e r s  w o u l d  r e s p o n d  c o r r e c t l y  t o  c h a n g e s  i n  r e l a t i v e  
p r i c e s .  As P r o f e s s o r  B e r g s o n  p o i n t e d  o u t ,  m onopo ly  p o w e r ,  
p r o d u c t  d i f f e r e n t i a t i o n ,  u n c e r t a i n t y ,  m u l t i p r o d u c t  e n t e r ­
p r i s e s  a n d  e x t e r n a l i t i e s  a l l  may m i t i g a t e  t h e  e f f o r t s  o f  
c e n t r a l  p l a n n e r s  t o  i n d u c e  m a n a g e r s  t o  r e s p o n d  c o r r e c t l y
TPF o r  a d e s c r i p t i o n  o f  S o v i e t  p r i c i n g  p r a c t i c e s  s e e  
M o r r i s  B o r n s t e i n ,  " S o v i e t  P r i c e  T h e o r y  and P o l i c y , "  i n  
New D i r e c t i o n s  i n  t h e  S o v i e t  Economy,  J o i n t  Economic  Com- 
m i t t e e , U n i t e d  S t a t e s  C o n g r e s s  ( W a s h i n g t o n ;  TJ. S. G o v e rn ­
m en t  P r i n t i n g  O f f i c e ,  1 9 6 6 ) ,  P a r t  1 ,  p p .  6^-9U*
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t o  r e l a t i v e  i n p u t  p r i c e s . F o r  t h e s e  r e a s o n s ,  t h e  o u t p u t -  
m a x i m i z i n g  m o d e ls  o f  t h e  S o v i e t  e n t e r p r i s e  do n o t  o f f e r  
c o n v i n c i n g  t h e o r e t i c a l  a r g u m e n t s  a g a i n s t  t h e  e x i s t e n c e  o f  
s t r u c t u r a l  d i s e q u i l i b r i u m  i n  t h e  S o v i e t  economy.
P r o d u c t i o n  P o t e n t i a l  Under  
S t r u c t u r a l  D i s e q u i l i b r i u m
I f ,  a s  t h e  e m p i r i c a l  e v i d e n c e  o f  t h e  p r e v i o u s  
c h a p t e r s  i n d i c a t e s ,  t h e  e x i s t e n c e  o f  s t r u c t u r a l  d i s e q u i ­
l i b r i u m  r e s u l t s  i n  a s h o r t f a l l  f r o m  t h e  p r o d u c t i o n  f r o n ­
t i e r ,  i t  i s  a p p r o p r i a t e  t o  c o n s i d e r  t h e  o p p o r t u n i t y  c o s t  
a s s o c i a t e d  w i t h  s u c h  a d i s e q u i l i b r i u m  s i t u a t i o n .  C o n s i d e r  
f i r s t  t h e  o r i g i n a l  s p e c i f i c a t i o n  o f  t h e  CMS p r o d u c t i o n  
f u n c t i o n :
( 1 )  q  = -  mL.
I n  o r d e r  t o  d e t e r m i n e  t h e  c o s t s  o f  s t r u c t u r a l  d i s e q u i l i b ­
r i u m ,  i t  i s  n e c e s s a r y  t o  e x p l i c i t l y  i n c l u d e  a t im e  d i m e n s i o n  
i n  ( 1 ) .  To do s o ,  r e w r i t e  (1)  a s
( 2 )
w h e re  t h e  s u b s c r i p t  o = 19^0  a n d  i  = 1 9 5 1 -1 9 7 2 .
When m > 0 ,  i t  i n d i c a t e s  t h e  p e r c e n t a g e  o f  t h e  i n ­
c r e a s e  i n  t h e  l a b o r  f o r c e  i n  a g i v e n  y e a r  w h ic h  w i l l  n o t  
c o n t r i b u t e  t o  an i n c r e a s e  i n  o u t p u t  b e c a u s e  o f  i n e f f i c i e n t  
u t i l i z a t i o n .  I f  t h e  e l a s t i c i t y  o f  o u t p u t  w i t h  r e s p e c t  t o  
l a b o r  i s  known, i t  i s  p o s s i b l e  t o  a s c e r t a i n  t h e  o u t p u t  l o s s
^Abram B e r g s o n ,  "M a rk e t  S o c i a l i s m  R e v i s i t e d , "  i n  
C o m p a r a t i v e  Economic S y s t e m s :  A R e a d e r ,  e d .  b y  M a r s h a l l  I .  
Goldman (New Y ork :  Random H ouse ,  19^1 ) ,  p p .  4 7 - 6 0 .
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d ue  t o  s t r u c t u r a l  d i s e q u i l i b r i u m .  F o r  e x a m p l e ,  i n  T ab le  1;, 
C h a p t e r  I V ,  t h e  e l a s t i c i t y  o f  o u t p u t  w i t h  r e s p e c t  t o  l a b o r  
i s  f o u n d  t o  b e  3 0 . 5  p e r c e n t  i n  1 9 6 ^ .  Prom A p p e n d ix  B,
T a b le  2 ,  i t  i s  f o u n d  t h a t  m a n - h o u r s  i n c r e a s e d  d u r i n g  196I|.- 
65 b y  1 | .2 7  p e r  c e n t ,  o f  w h i c h  2k p e r c e n t  (m = .2 k  b a s e d  on 
t h e  r e g r e s s i o n  c o e f f i c i e n t s  on p a g e  72 )  w i l l  n o t  c o n t r i b u t e  
t o  o u t p u t  i n c r e a s e s  d u r i n g  t h e  p e r i o d .  M u l t i p l y i n g  th e  
e l a s t i c i t y  o f  o u t p u t  w i t h  r e s p e c t  t o  l a b o r  b y  t h e  amount 
o f  t h e  i n c r e a s e  i n  l a b o r  l o s t  (3 0 . 5  t i m e s  1 . 0 2 ) y i e l d s  3 * H  
p e r  c e n t ,  w h i c h  i s  a m e a su re  o f  t h e  o u t p u t  l o s s  a s s o c i a t e d  
w i t h  t h e  e x i s t e n c e  o f  s t r u c t u r a l  d i s e q u i l i b r i u m .  O u t p u t ,  
w h i c h  g rew  b y  8 . 1  p e r c e n t  d u r i n g  196^ - 6 5 , c o u l d  have  grown 
a t  a r a t e  o f  1 1 . 2 1  p e r c e n t  i f  t h e  f a c t o r s  o f  p r o d u c t i o n  h a d  
b e en  p a i d  i n  p r o p o r t i o n  t o  t h e i r  r e l a t i v e  s c a r c i t i e s  and 
i f  e n t e r p r i s e  d i r e c t o r s  h a d  r e a l l o c a t e d  i n p u t  u s a g e  in  
r e s p o n s e  t o  t h e s e  r e l a t i v e  p r i c e s .  An o u t p u t  l o s s  o f  3 . 1 1  
p e r c e n t  i s  c o n s i s t e n t  w i t h  an  e s t i m a t e  made b y  J u d i t h  
T h o rn to n  o f  l j . . l 5  p e r  c e n t  d u r i n g  t h e  same y e a r . ^ ^
T a b le  1 8 ,  w h ic h  r e p e a t s  t h e  ab o v e  c a l c u l a t i o n s  f o r  
t h e  y e a r s  1 9 5 0 - 7 2 , p r e s e n t s  some i d e a  o f  t h e  i n c r e a s i n g  
d r a g  on o u t p u t  g r o w t h  due  t o  s t r u c t u r a l  d i s e q u i l i b r i u m .
F o r  e x a m p l e ,  i n  1 9 7 1 -7 2  t h e  l a b o r  s u p p l y  i n c r e a s e d  b y  2 . 6  
p e r c e n t  w h i l e  t h e  o u t p u t  l o s s  d u r i n g  t h e  same p e r i o d  was 
2 . 1 3  p e r c e n t .  H ow ever ,  i n  1 9 5 1 - 5 2 ,  when t h e  i n c r e a s e  i n  
l a b o r  s u p p l y  was n e a r l y  t h r e e  t i m e s  as  l a r g e  a s  i n  1971 - 7 2 ,
11+Thornton, ’’Differential Capital Charges,” p. 5 5 1 .
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THE EFFICIENCY GAIN IN SOVIET INDUSTRY IN THE 





















1 9 5 0 - 5 1 6 . 9 6 1 . 6 7 1 . 2 7 1 5 . 2 1 6 .4 7
1 9 5 1 - 5 2 3 . 6 4 0 . 8 7 0 . 9 0 1 1 . 4 1 2 . 3 0
1 9 5 2 -5 3 4 . 3 5 1 . 0 4 1 . 3 1 1 1 . 3 1 2 . 6 1
1 9 5 3 - 5 4 4 . 8 4 1 . 1 6 1 . 6 6 1 2 . 9 1 4 . 5 6
1 9 5 4 - 5 5 1 . 8 6 0 . 4 5 0 . 7 3 1 2 . 9 1 3 . 6 3
1 9 5 5 - 5 6 - 1 . 3 2 - 1 . 0 0 * 0 . 6 0 9 . 9 1 0 . 5 0
1 9 5 6 -5 7 0 . 2 9 0 . 0 7 0 . 1 5 1 0 . 9 1 1 . 0 5
1 9 5 7 -5 8 2 . 6 3 0 . 6 3 1 . 4 4 1 1 . 3 1 2 . 7 4
1 9 5 8 - 5 9 1 . 5 3 0 . 3 7 0 . 9 0 1 1 . 4 1 2 . 3 0
1 9 5 9 - 6 0 - 0 . 6 6 - 0 . 50* 0 . 4 1 1 0 . 4 1 0 .8 1
1 9 6 0 -6 1 - 0 . 4 6 - 0 . 34* 0 . 3 3 9 . 6 9 . 9 9
1 9 6 1 - 6 2 3 . 2 9 0 . 7 9 2 . 2 7 9 . 8 1 2 . 0 7
1 9 6 2 - 6 3 3 . 6 3 0 . 8 5 2 . 5 1 9 . 1 1 1 .6 1
1 9 6 3 -6 4 4 . 2 0 1 . 0 1 3 . 0 4 8 . 1 1 1 . 1 4
1 9 6 4 - 6 5 4 . 2 7 1 . 0 2 3 . 1 1 8 . 2 1 1 . 3 1
1 9 6 5 - 6 6 2 . 6 0 0 . 6 2 1 . 9 2 8 . 9 1 0 .8 2
1 9 6 6 -6 7 3 . 2 8 0 . 7 9 2 . 4 9 9 . 6 1 2 . 0 9
1 9 6 7 -6 8 3 . 3 2 0 . 8 0 2 . 5 7 8 . 9 1 1 . 4 7
1 9 6 8 - 6 9 2 . 4 1 0 . 5 8 1 . 8 9 7 . 7 9 . 5 9




% i n c r e a s e  
i n  man- 
h o u r  s o f  
l a b o r
M a n -h o u r s  
n o t  c o n t r i ­
b u t i n g  t o  
o u t p u t ,
O u t p u t
L o ss
(^ )
O u tp u t
Growth:
A c t u a l
(^)
O u t p u t
G row th :
P o t e n t i a l
(^)
1 9 7 0 -7 1 1 . 3 8 0 . 3 3 1 .1 1 8 . 6 9 . 7 1
1 9 7 1 -7 2 2 . 6 0 0 . 6 2 2 . 1 3 7 . 8 9 . 9 3
“ I n d i c a t e s d e c r e a s e  i n a b s e n c e o f  s t r u c t u r a l  d i s -
e q u i l i b r i u m .
S o u r c e  : See t e x t .
t h e  o u t p u t  l o s s  was o n l y  1 . 2 7  p e r c e n t ,  o r  n e a r l y  h a l f  t h a t  
r e c o r d e d  i n  1 9 7 1 - 7 2 .  W h i le  i t  i s  l i k e l y  t h a t  " c a p i t a l  a c ­
c u m u l a t i o n  h a s  o u t s t r i p p e d  l a b o r  g r o w t h  by  a w id e  e n o u g h  
m a r g i n  t h a t  t h e  d r a g  due t o  d i m i n i s h i n g  r e t u r n s  i s  s i g n i f i ­
c a n t l y  c u t t i n g  i n t o  o u t p u t  g r o w t h "  a s  Weitzman c o n t e n d s ,  
T a b le  I 8 d e m o n s t r a t e s  t h a t  t h i s  d r a g  c o u l d  be g r e a t l y  r e ­
d u c e d .
Summary
T h i s  c h a p t e r  h a s  ex am in ed  o u t p u t  m a x i m i z i n g  m o d e l s  
o f  t h e  S o v i e t  f i r m  i n  o r d e r  t o  a s s e s s  t h e i r  r e l e v a n c e  t o  
t h e  e x i s t e n c e  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  v e r i f i e d  e m p i r i ­
c a l l y  i n  C h a p t e r s  I I I  a n d  IV .  O u t p u t  m a x i m i z i n g  m o d e l s  o f  
c e n t r a l l y  p l a n n e d  e n t e r p r i s e s  d e m o n s t r a t e  t h a t  u n d e r  a 
s e l e c t e d  c o n s t r a i n t  s y s t e m ,  t h e  d i r e c t o r  o f  an o u t p u t  m a x i ­
m i z i n g  e n t e r p r i s e  may be  r e q u i r e d  t o  r e a c t  t o  r e l a t i v e
^^Weitzman, "Postwar Soviet Economic Growth," p. 68^ .
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prices in a manner similar to the manager of a profit 
maximizing firm. With respect to input demand functions, 
both profit and output maximizing firms would exhibit iden­
tical behavior.
Output maximizing models were not found to be in­
consistent with the empirical determination of structural 
disequilibrium in Soviet industry, however, for two reasons. 
First, while such models determine the uniqueness of a 
competitive solution under the proper constraint system, 
they do not belie the existence of a noncompetitive solu­
tion under a different set of constraints. It was pointed 
out that the operation of both the Soviet bonus system 
and the multiple constraint system mitigate against the 
achievement of a competitive equilibrium. Second, such 
models rely on prices which reflect relative factor scar­
cities. It was shown that the determination of prices in 
the Soviet Union has proceeded apart from considerations 
of relative factor scarcities. Thus output maximizing 
models offer a theoretical remedy for the removal of struc­
tural disequilibrium but do not deny its existence, either 
theoretically or empirically.
Having earlier established the theoretical (Chapter 
II) and empirical (Chapters III and IV) existence of struc­
tural disequilibrium in postwar Soviet industry, this chap­
ter provided an empirical determination of the cost (in 
terms of the potential growth of output) of disequilibrium. 
It was determined in Chapter IV that Zl+per cent of the
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a n n u a l  g r o w t h  i n  t h e  l a b o r  f o r c e  d i d  n o t  c o n t r i b u t e  t o  
o u t p u t  g r o w t h  b e c a u s e  o f  m i s a l l o c a t i o n . T h i s  k n o w le d g e ,  
t o g e t h e r  w i t h  t h e  e s t i m a t e s  o f  t h e  e l a s t i c i t y  o f  o u t p u t  
w i t h  r e s p e c t  t o  l a b o r ,  made p o s s i b l e  t h e  d e t e r m i n a t i o n  
o f  t h e  p o t e n t i a l  g r o w t h  o f  o u t p u t  i n  t h e  a b s e n c e  o f  s t r u c ­
t u r a l  d i s e q u i l i b r i u m .  I t  was f o u n d  t h a t  y e a r l y  l o s s e s  i n  
o u t p u t  r a n g e d  f r o m  l e s s  t h a n  one p e r  c e n t  t o  o v e r  t h r e e  
p e r  c e n t .  I t  was  a l s o  d e m o n s t r a t e d  t h a t  t h e  d r a g  on o u t p u t  
g r o w t h  due  t o  t h e  m i s a l l o c a t i o n  o f  l a b o r  h a s  become r e l a ­
t i v e l y  g r e a t e r  i n  t h e  d e c a d e  o f  t h e  1 9 6 0 ' s ,  r e f l e c t i n g  
b o t h  t h e  a b s e n c e  o f  c o n t i n u i n g  e x t e n s i v e  g r o w t h  o p p o r t u n i ­
t i e s  a v a i l a b l e  t o  t h e  S o v i e t s  and  t h e  i n c r e a s i n g  r e l a t i v e  
s h o r t a g e  o f  l a b o r .
CHAPTER VI
SOVIET INDUSTRY UNDER STRUCTURAL DISEQUILIBRIUM: 
SUMMARY AND CONCLUSIONS
T h i s  s t u d y  h a s  d e a l t  w i t h  t h e  e f f i c i e n c y  p e r f o r ­
mance o f  t h e  i n d u s t r i a l  s e c t o r  o f  t h e  S o v i e t  economy d u r i n g  
t h e  p o s t w a r  p e r i o d  ( 1 9 ^ 0 - 1 9 7 2 ) .  The a l l o c a t i v e  e f f i c i e n c y  
o f  one f a c t o r  o f  p r o d u c t i o n ,  l a b o r ,  h a s  b e e n  o f  p a r t i c u l a r  
i n t e r e s t  t h r o u g h o u t  t h i s  s t u d y .  The o b j e c t i v e s  o f  t h i s  
s t u d y  h a v e  b e e n  t o  exam ine  t h e  n a t u r e ,  e x t e n t  and  e f f e c t  
o f  s t r u c t u r a l  d i s e q u i l i b r i u m ,  i . e . ,  S o v i e t  f a c t o r  p r i c i n g  
p o l i c i e s  w h i c h  ( 1 ) a l l o w  a g i v e n  f a c t o r  t o  r e c e i v e  a d i f ­
f e r e n t  r e t u r n  i n  d i f f e r e n t  u s e s  and  ( 2 ) make l i t t l e  a t t e m p t  
t o  i n s u r e  t h a t  r e l a t i v e  f a c t o r  p r i c e s  r e f l e c t  r e l a t i v e  
f a c t o r  s c a r c i t i e s .  To a c h i e v e  t h i s  o b j e c t i v e  i t  was n e c e s ­
s a r y  t o  do t h r e e  t h i n g s .  F i r s t ,  s e t  f o r t h  a t h e o r e t i c a l  
f r a m e w o rk  w i t h i n  w h i c h  d i s e q u i l i b r i u m  r e l a t i o n s h i p s  c o u l d  
b e  i d e n t i f i e d .  S e c o n d ,  d e t e r m i n e  e m p i r i c a l l y  t h e  e x t e n t  
o f  s t r u c t u r a l  d i s e q u i l i b r i u m .  T h i r d ,  show t h e  e f f e c t  any  
s t r u c t u r a l  d i s e q u i l i b r i u m  may h a v e  h a d  on e f f i c i e n c y  i n  
S o v i e t  i n d u s t r y ,  w h i c h  r e q u i r e d  a m e a s u r e  o f  t h e  o u t p u t  
l o s s  a s s o c i a t e d  w i t h  s u c h  d i s e q u i l i b r i u m .
The p o s t w a r  p e r i o d  i s  a f e r t i l e  e r a  f o r  e x a m i n i n g  
i n d u s t r i a l  e f f i c i e n c y  f o r  s e v e r a l  r e a s o n s .  F i r s t ,  t h e  
a b s e n c e  o f  r a p i d  s t r u c t u r a l  ch ange  l e s s e n s  t h e  e f f e c t  o f
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i n d e x  ni jmber r e l a t i v i t y .  S e c o n d ,  t h e  i n c r e a s e d  a v a i l a ­
b i l i t y  o f  S o v i e t  d a t a  on i n d u s t r i a l  o u t p u t ,  c a p i t a l  s t o c k ,  
m a n - h o u r s  and  wage r a t e s  h a s  v i r t u a l l y  e l i m i n a t e d  t h e  
d a t a  l a c u n a e  s o  common t o  s t u d i e s  o f  t h e  p r e w a r  p e r i o d .  
T h i r d ,  t h e  d e c l i n e  i n  t h e  r a t e  o f  g r o w t h  o f  i n d u s t r i a l  
o u t p u t  s i n c e  t h e  e a r l y  1 9 6 0 ' s  h a s  p r o m p t e d  b o t h  S o v i e t  
a n d  W e s t e r n  r e s e a r c h e r s  t o  e x a m in e  p o s s i b l e  s o u r c e s  o f  
i n e f f i c i e n c y  i n  t h e  S o v i e t  economy.  F i n a l l y ,  t h e  e r a  o f  
l a b o r  s u r p l u s e s  i n  t h e  S o v i e t  economy e n d e d  i n  t h e  l a t e  
1 9 ^ 0 ' s  a n d  a new e r a  o f  l a b o r  s h o r t a g e  b e g a n .  L a b o r  
s h o r t a g e s ,  c o u p l e d  w i t h  l a g g i n g  p r o d u c t i v i t y  p e r f o r m a n c e s  
i n  t h e  i n d u s t r i a l  l a b o r  f o r c e ,  f o c u s e d  a t t e n t i o n  s q u a r e l y  
on t h e  c a u s e s  o f  t h i s  p o o r  p e r f o r m a n c e  an d  m eans ,  o t h e r  
t h a n  r a p i d l y  i n c r e a s i n g  t h e  s i z e  o f  t h e  l a b o r  f o r c e  (now 
no l o n g e r  p o s s i b l e ) ,  t o  a l l e v i a t e  i t .
The v e h i c l e  b y  w h i c h  i n d u s t r i a l  e f f i c i e n c y  was 
a n a l y z e d  was t h e  a g g r e g a t e  p r o d u c t i o n  f u n c t i o n .  An a g g r e ­
g a t e  a p p r o a c h  was e m p lo y e d ,  d e s p i t e  t h e  i n h e r e n t  t h e o r e t i c a l  
a n d  e m p i r i c a l  d i f f i c u l t i e s ,  b e c a u s e  o f  t h e  n e c e s s i t y  o f  
p u t t i n g  t o g e t h e r  an  a c c o u n t  o f  o v e r a l l  i n d u s t r i a l  g r o w t h .
An a n a l y s i s  o f  S o v i e t  i n d u s t r y  on a s e c t o r a l  b a s i s  was  
p r e c l u d e d  a s  S o v i e t  d a t a  r e l e a s e s  c o n t i n u e d  t o  b e  h i g h l y  
a g g r e g a t i v e  i n  n a t u r e .  Too,  many o f  t h e  p r o b le m s  o f  a g g r e ­
g a t i o n  a r e  r e l i e v e d  b e c a u s e  t h e  t a u t n e s s  o f  t h e  S o v i e t  
s y s t e m  n e c e s s a r i l y  y i e l d s  f u l l  em p lo y m en t  c a p i t a l - l a b o r  
r a t i o s .  T h i s  i s  n o t  g e n e r a l l y  t h e  c a s e  i n  d e v e l o p e d  
W e s t e r n  o r  u n d e r d e v e l o p e d  c o u n t r i e s .
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B e c a u s e  a n  a g g r e g a t e  p r o d u c t i o n  f u n c t i o n  may t a k e  
a v a r i e t y  o f  f u n c t i o n a l  f o r m s ,  i t  was n e c e s s a r y  t o  employ 
a f o rm  w h i c h  c o n f o r m e d  t o  t h e  e m p i r i c a l  c h a r a c t e r i s t i c s  o f  
S o v i e t  i n d u s t r y .  S p e c i f i c a l l y ,  t h e  d i s p a r i t i e s  i n  r a t e s  
o f  g r o w t h  o f  c a p i t a l  a n d  l a b o r  i n p u t s  r e q u i r e d  a f u n c t i o n a l  
f o r m  w h i c h  w o u ld  a d m i t  a v a r i a b l e  e l a s t i c i t y  o f  s u b s t i t u ­
t i o n  o f  c a p i t a l  f o r  l a b o r  a n d  v a r i a b l e  e l a s t i c i t i e s  o f  
o u t p u t  w i t h  r e s p e c t  t o  c a p i t a l  a n d  l a b o r .  B e c a u s e  o f  t h e s e  
r e q u i r e m e n t s ,  b o t h  t h e  C o b b -D o u g la s  an d  c o n s t a n t  e l a s t i c i t y  
o f  s u b s t i t u t i o n  p r o d u c t i o n  f u n c t i o n  s p e c i f i c a t i o n s  were  
r e j e c t e d  a s  i n a p p r o p r i a t e  i n  t h e  S o v i e t  i n s t i t u t i o n a l  s e t ­
t i n g .
I n  a d d i t i o n  t o  t h e  a b o v e  r e q u i r e m e n t s ,  i t  was n e c e s ­
s a r y  t o  s p e c i f y  t h e  f u n c t i o n a l  f o r m  i n  s u c h  a w ay  a s  t o  
p e r m i t  t h e  i d e n t i f i c a t i o n  a n d  m e a s u r e m e n t  o f  s t r u c t u r a l  
d i s e q u i l i b r i u m .  The c o n s t a n t - r a a r g i n a l - s h a r e s  p r o d u c t i o n  
f u n c t i o n  was f o u n d  t o  m e e t  a l l  o f  t h e s e  r e q u i r e m e n t s .  I t  
a d m i t s  a v a r i a b l e  e l a s t i c i t y  o f  s u b s t i t u t i o n  an d  v a r i a b l e  
e l a s t i c i t i e s  o f  o u t p u t  w i t h  r e s p e c t  t o  l a b o r  a n d  c a p i t a l .
I t  a l s o  a l l o w s  f o r  t h e  e x p l i c i t  i d e n t i f i c a t i o n  o f  s t r u c t u r a l  
d i s e q u i l i b r i u m  i n  e i t h e r  t h e  l a b o r  o r  c a p i t a l  f a c t o r  m a r k e t .  
The a b s e n c e  o f  m e a n i n g f u l  r a t e s  o f  r e t u r n  on t h e  S o v i e t  c a p i ­
t a l  s t o c k  made i t  n e c e s s a r y  t o  c o n c e n t r a t e  on t h e  l a b o r  m a r ­
k e t .  H o w e v e r ,  i n  a two f a c t o r  p r o d u c t i o n  f u n c t i o n ,  d i s e q u i ­
l i b r i u m  i n  one f a c t o r  m a r k e t  i r t p l i e s  d i s e q u i l i b r i u m  i n  t h e  
o p p o s i t e  d i r e c t i o n  i n  t h e  o t h e r  f a c t o r  m a r k e t .  T h e r e f o r e ,  
a n y  c o n c l u s i o n  r e g a r d i n g  t h e  e x t e n t  o r  e f f e c t s  o f
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d i s e q u i l i b r i - u m  a r e  u n a f f e c t e d  b y  t h e  d e c i s i o n  t o  e x p l i c i t l y  
i d e n t i f y  d i s e q u i l i b r i u m  i n  t h e  l a b o r  m a r k e t .
H a v i n g  e s t a b l i s h e d  an  a p p r o p r i a t e  t h e o r e t i c a l  
f r a m e w o r k ,  t h e  f i r s t  h y p o t h e s i s  t e s t e d  was "wages  a r e  n o t  
p r o p o r t i o n a l  t o  m a r g i n a l  p r o d u c t i v i t i e s . "  U t i l i z i n g  d a t a  
on a l l  n o n a g r i c u l t u r a l ,  n o n r e s i d e n t i a l  a c t i v i t y ,  a p o s i t i v e  
d i s c r e p a n c y  b e t w e e n  wage r a t e s  and  t h e  m a r g i n a l  p r o d u c ­
t i v i t y  o f  l a b o r  was f o u n d  t o  e x i s t ,  l e a d i n g  t o  an a c c e p t ­
a n c e  o f  t h i s  h y p o t h e s i s .  To i n s u r e  t h a t  t h i s  r e s u l t  was 
n o t  due  t o  a g g r e g a t i o n  o r  a p r e w a r  p r i c e  b a s e ,  t h i s  h y p o ­
t h e s i s  was t e s t e d  u s i n g  i n d u s t r i a l  d a t a  o n l y  v a l u e d  i n  
p o s t w a r  p r i c e s .  The r e s u l t s  w e re  s i m i l a r ;  w ages  a g a i n  e x ­
c e e d e d  m a r g i n a l  p r o d u c t i v i t i e s .  I t  was a l s o  n o t e d  t h a t  
t h e  o b v e r s e - - t h e  m a r g i n a l  p r o d u c t i v i t y  o f  c a p i t a l  e x c e e d e d  
r e n t a l  r a t e s — m u s t  n e c e s s a r i l y  a l s o  e x i s t .  From t h e s e  r e ­
s u l t s  i t  was  c o n c l u d e d  t h a t  an a p p r o p r i a t e  t h e o r e t i c a l  
f r a m e w o r k  a l l o w e d  e m p i r i c a l  v e r i f i c a t i o n  o f  t h e  e x i s t e n c e  
o f  s t r u c t u r a l  d i s e q u i l i b r i u m  i n  p o s t w a r  S o v i e t  i n d u s t r y  
a n d  t h a t  t h e  n a t u r e  o f  t h i s  d i s e q u i l i b r i u m  was s u c h  t h a t  
w ag es  e x c e e d e d  m a r g i n a l  p r o d u c t i v i t i e s  o f  l a b o r  an d  r e n t a l  
r a t e s  w e re  e x c e e d e d  b y  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  c a p i t a l ,
W i t h  t h e  e x i s t e n c e  a n d  n a t u r e  o f  s t r u c t u r a l  d i s ­
e q u i l i b r i u m  d e t e r m i n e d ,  i t  was n e c e s s a r y  t o  d e t e r m i n e  t h e  
e x t e n t  o f  t h i s  d i s e q u i l i b r i u m .  To t h i s  e n d ,  t h e  s e c o n d  
h y p o t h e s i s ,  t h a t  " u t i l i z a t i o n  o f  t h e  f a c t o r s  o f  p r o d u c t i o n  
i s  s u b - o p t i m a l ,  l e a d i n g  t o  a s h o r t f a l l  f r o m  t h e  p r o d u c t i o n
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f r o n t i e r , ” was t e s t e d .  A g a i n  d a t a  a t  two l e v e l s  o f  a g g r e ­
g a t i o n  w ere  u s e d .  R e g a r d l e s s  o f  t h e  l e v e l  o f  a g g r e g a t i o n ,  
t h e  s e c o n d  h y p o t h e s i s  was n o t  r e j e c t e d .  E v i d e n c e  o f  a 
s t a t i s t i c a l l y  s i g n i f i c a n t  s h o r t f a l l  f r o m  t h e  p r o d u c t i o n  
f r o n t i e r  was f o u n d  t o  e x i s t .  The s t a t i s t i c a l  p r o c e d u r e  
u s e d  i n  o b t a i n i n g  t h i s  r e s u l t  c o n s i s t e d  o f  a c o m p a r i s o n  o f  
t h e  e r r o r  sums o f  s q u a r e s  o f  two p r o d u c t i o n  f u n c t i o n  s p e c i -  
f i c a t i o n s - - t h e  C o b b -D o u g las  f u n c t i o n  and  t h e  c o n s t a n t -  
m a r g i n a l - s h a r e s  f u n c t i o n .  I t  was n e c e s s a r y  t o  t e s t  t h e  
h y p o t h e s i s  t h a t  t h e  C o b b -D o u g la s  s p e c i f i c a t i o n ,  a more 
r e s t r i c t i v e  fo rm  b e c a u s e  o f  i t s  u n i t a r y  e l a s t i c i t y  o f  s u b ­
s t i t u t i o n  an d  c o n s t a n t  e l a s t i c i t i e s  o f  o u t p u t ,  was t h e  
" t r u e ” f u n c t i o n a l  f o r m .  A m o d i f i e d  P - t e s t  was p e r f o r m e d  
and  t h i s  h y p o t h e s i s  was r e j e c t e d  a t  t h e  . 9 0  l e v e l  o f  s i g n i f ­
i c a n c e  .
Two i m p o r t a n t  c o n c l u s i o n s  w e re  r e a c h e d  a s  a r e s u l t  
o f  t h e  ab o v e  t e s t s .  F i r s t ,  t h e  e v i d e n c e  o f  p r o d u c t i o n  
f u n c t i o n  s h o r t f a l l s  c a r r i e d  w i t h  i t  t h e  i m p l i c a t i o n  t h a t  
t h e  d e c l i n e  i n  S o v i e t  g r o w t h  o b s e r v a b l e  i n  t h e  1 9 6 0 ' s  was 
n o t  e n t i r e l y  t h e  r e s u l t  o f  t h e  m a t u r i n g  o f  t h e  S o v i e t  e c o n ­
omy, t h e  d e c l i n e  i n  t h e  r a t e s  o f  g r o w t h  o f  c a p i t a l  and l a b o r ,  
o r  d e c l i n e s  i n  t o t a l  f a c t o r  p r o d u c t i v i t y  a s  p r e v i o u s  r e ­
s e a r c h  h a d  i n d i c a t e d .  S e c o n d ,  t h e  r e j e c t i o n  o f  t h e  Cobb- 
D o u g la s  f u n c t i o n  a s  t h e  " t r u e " f u n c t i o n a l  f o r m  c o n f i r m e d  
t h e  a p r i o r i  o b s e r v a t i o n  t h a t  b e c a u s e  o f  t h e  d i s p a r a t e  
g r o w t h  r a t e s  o f  c a p i t a l  a n d  l a b o r  i n  p o s t w a r  S o v i e t  i n ­
d u s t r y ,  a more  g e n e r a l  p r o d u c t i o n  f u n c t i o n  s p e c i f i c a t i o n
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was r e q u i r e d .  T h i s  c o n c l u s i o n  was c o n f i r m e d  b y  t h e  e s t i ­
m a te d  e l a s t i c i t y  o f  s u b s t i t u t i o n  w h i c h  was s i g n i f i c a n t l y  
l e s s  t h a n  one an d  t h e  movem ent  o f  o u t p u t  e l a s t i c i t i e s  o v e r  
t h e  p o s t w a r  p e r i o d .
H a v in g  d e t e r m i n e d  t h e  n a t u r e  and  e x t e n t  o f  s t r u c ­
t u r a l  d i s e q u i l i b r i u m  i n  p o s t w a r  S o v i e t  i n d u s t r y ,  i t  was 
n e c e s s a r y  t o  a s s e s s  t h e  e f f e c t  t h i s  phenomenon h ad  on t h e  
g r o w t h  o f  o u t p u t .  U t i l i z i n g  i n f o r m a t i o n  o b t a i n e d  on t h e  
e x t e n t  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  and  on t h e  e l a s t i c i t i e s  
o f  o u t p u t  w i t h  r e s p e c t  t o  l a b o r ,  i t  was f o u n d  t h a t  n e a r l y  
one q u a r t e r  o f  t h e  y e a r l y  i n c r e a s e s  i n  m a n - h o u r s  s i n c e  1950  
w e re  i n e f f i c i e n t l y  e m p lo y e d  and  w e re  u n a b l e  t o  c o n t r i b u t e  
t o  o u t p u t  i n c r e a s e s .  By t r a n s l a t i n g  t h e s e  m a n -h o u r  l o s s e s  
i n t o  p o t e n t i a l  o u t p u t  g r o w t h ,  i t  was f o u n d  t h a t  t h e  g r o w t h  
o f  o u t p u t  c o u l d  have b e e n  an  a v e r a g e  o f  1 . 5 3 p e r  c e n t  p e r  
y e a r  h i g h e r  t h a n  t h a t  a c t u a l l y  o b t a i n e d  o v e r  t h e  e n t i r e  
p o s t w a r  p e r i o d .  The l o s s e s  on a y e a r l y  b a s i s ,  h o w e v e r ,  
p r o v e d  more  r e v e a l i n g .  B e c a u s e  t h e  e l a s t i c i t y  o f  o u t p u t  
w i t h  r e s p e c t  t o  l a b o r  h a d  b e e n  r i s i n g  s t e a d i l y  t h r o u g h o u t  
t h e  p o s t w a r  p e r i o d ,  t h e  o u t p u t  d r a g  a s s o c i a t e d  w i t h  man-  
h o u r  l o s s e s  a l s o  s t e a d i l y  i n c r e a s e d ,  b e i n g  n e a r l y  t w i c e  a s  
g r e a t  i n  1 9 7 0 - 7 1  as  i n  1 9 5 0 - 5 1 .  I t  was c o n c l u d e d  t h a t  t h e  
e x i s t e n c e  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  h a s  h i n d e r e d  S o v i e t  
i n d u s t r i a l  g r o w t h  and  t h a t  a s  t h e  s h o r t a g e  o f  i n d u s t r i a l  
m anpower  r e l a t i v e  t o  t h e  c a p i t a l  s t o c k  became more a c u t e  i n  
t h e  1 9 6 0 * s ,  t h i s  h i n d r a n c e  t o  g r o w t h  became more  p r o n o u n c e d .
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The a b o v e  d i s c u s s i o n  l e a d s  t o  t h r e e  g e n e r a l  c o n ­
c l u s i o n s .  F i r s t ,  w h i l e  a p r i c i n g  p o l i c y  a im e d  a t  e l i m i n a t ­
i n g  s t r u c t u r a l  d i s e q u i l i b r i u m  w o u ld  h a v e  r e s u l t e d  i n  h i g h e r  
i n d u s t r i a l  g r o w t h  r a t e s  i n  i n d u s t r y ,  i t  w o u ld  n o t  have  p r e ­
v e n t e d  t h e  d e c l i n e s  i n  g r o w t h  r e c o r d e d  i n  t h e  1 9 6 0 ' s .  The 
t i g h t e n i n g  manpower  s i t u a t i o n  and  t h e  S o v i e t  d e c i s i o n  t o  
r e d u c e  i n v e s t m e n t  g r o w th  w o u ld  h a v e  r e q u i r e d  l a r g e  i n c r e a s e s  
i n  t o t a l  f a c t o r  p r o d u c t i v i t y  t o  o f f s e t  t h e  g r o w t h - r e t a r d i n g  
e f f e c t s  o f  d e c l i n e s  i n  i n p u t  g r o w t h .  S e c o n d ,  b e c a u s e  t h e  
e f f e c t s  o f  s t r u c t u r a l  d i s e q u i l i b r i u m  h a v e  become more 
p r o n o u n c e d  i n  t h e  1 9 6 0 ' s ,  t h e  S o v i e t s  m u s t  p a y  i n c r e a s i n g  
a t t e n t i o n  t o  t h i s  p r o b l e m  i n  t h e  1 9 7 0 ' s  i f  g r o w t h  r a t e s  a r e  
n o t  t o  d e c r e a s e  f u r t h e r .  F i n a l l y ,  i n  o r d e r  t o  im p lem en t  
s u c h  a p r i c i n g  p o l i c y ,  t h e  S o v i e t s  m u s t  f r e e  p r i c e s  f r o m  
t h e  s t r i c t u r e s  o f  c e n t r a l  d e t e r m i n a t i o n  a n d  r e s t r u c t u r e  
t h e  m a n a g e r i a l  b o n u s  s y s t e m  i n  o r d e r  t o  c o m p e l  m an ag e rs  
t o  r e s p o n d  t o  r e l a t i v e  i n p u t  p r i c e s .  G iven  t h e  a l t e r n a ­
t i v e s  o f  a b a n d o n i n g  c o n s u m e r i s m ,  c o n t i n u i n g  t o  draw o f f  
r e s o u r c e s  f ro m  a g r i c u l t u r e  w h e re  t h e y  a r e  b a d l y  n e e d e d ,  o r  
e x p e r i e n c i n g  f u r t h e r  d e c l i n e s  i n  t h e  g r o w t h  o f  i n d u s t r i a l  
o u t p u t ,  t h e  S o v i e t  l e a d e r s h i p  may f i n d  s u c h  a p o l i c y  h i g h l y  
a d v a n t a g e o u s .
APPENDIX A
The i n d e x e s  i n  T a b l e  19 a r e  d e r i v e d  p r i m a r i l y  f r o m  
W e s t e r n  s o u r c e s .  W e i t z m a n ' s  m e t h o d o l o g y  i s  e m p l o y e d ,^  w i t h  
c e r t a i n  m o d i f i c a t i o n s ,  t o  t h e  d a t a  f r o m  t h e s e  s o u r c e s .  The 
p u r p o s e  o f  t h i s  A p p e n d ix  i s  t o  d e s c r i b e  i n  d e t a i l  t h e  c o n ­
s t r u c t i o n  o f  t h e  l a b o r ,  c a p i t a l ,  o u t p u t  and  wage i n d e x e s .
C a p i t a l
The c a p i t a l  s e r v i c e s  i n d e x  i s  d raw n  e n t i r e l y  f ro m  
t h e  d a t a  i n  M o o r s t e e n  a n d  P o w e l l ^  and  two s u p p l e m e n t s  t o  
t h i s  w o rk  b y  t h e s e  a u t h o r s  and A b raham  B e c k e r . ^  T a b le  l\.-A 
p r e s e n t s  t h e  co m p o n e n t s  f r o m  w h i c h  t h e  c a p i t a l  s e r v i c e s
M a r t i n  L .  W e i t z m a n ,  " S o v i e t  P o s t w a r  Economic 
G ro w th  a n d  C a p i t a l - L a b o r  S u b s t i t u t i o n , "  Cowles  F o u n d a t i o n  
D i s c u s s i o n  P a p e r  No. 2 5 6 ,  O c t o b e r  3 0 ,  1 9 6 8 .
R i c h a r d  M o o r s t e e n  and Raymond P .  P o w e l l ,  The 
S o v i e t  C a p i t a l  S t o c k ,  1 9 2 8 - 1 9 6 2  (Homewood: R i c h a r d  D. I r w i n ,  
I n c . ,  i 9 6 0 ) .  T h is  w o r k  i s  d e n o t e d  b y  "MP" i n  t h e  t a b u l a r  
s e c t i o n .
^Abraham S. B e c k e r ,  R i c h a r d  M o o r s t e e n  and Raymond P .  
P o w e l l ,  "Two S u p p l e m e n t s  t o  R i c h a r d  M o o r s t e e n  and  Raymond 
P .  P o w e l l  The S o v i e t  C a p i t a l  S t o c k ,  1 9 2 8 - 1 9 6 2 , "  The Economic 
G ro w th  C e n t e r ,  Y ale  U n i v e r s i t y ,  iÇ b S . The f i r s t  s u p p l e ­
m e n t ,  e n t i t l e d  "The S o v i e t  C a p i t a l  S t o c k :  R e v i s i o n s  and  
E x t e n s i o n ,  1 9 6 1 - 1 9 6 7 , "  i s  by  a l l  t h r e e  a u t h o r s  a n d  w i l l  be  
r e f e r r e d  t o  i n  t h e  t a b u l a r  m a t e r i a l  as  "BMP." The s e c o n d  
s u p p l e m e n t ,  e n t i t l e d  "The S o v i e t  C a p i t a l  S t o c k  and  R e l a t e d  
S e r i e s  f o r  t h e  War Y e a r s , "  i s  b y  P o w e l l  a n d  w i l l  be d e s i g ­
n a t e d  i n  t h e  t a b u l a r  s e c t i o n  a s  " P . "
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i n d e x  i s  d r a w n .  B e c a u s e  t h e  d e r i v a t i o n  i s  somewhat  " r o u n d ­
a b o u t  " e a c h  com p o n en t  o f  t h i s  t a b l e  w i l l  b e  d e s c r i b e d  
s e p a r a t e l y .
C a p i t a l :  C o n s t r u c t i o n
D e r i v a t i o n  o f  c o n s t r u c t i o n  c a p i t a l  p r o c e e d s  f ro m  
g r o s s  n o n a g r i c u l t u r a l ,  n o n r e s i d e n t i a l  i n v e s t m e n t  i n  c o n s t r u c ­
t i o n  ( T a b l e  1 ,  Column 3) w h i c h  i s  o b t a i n e d  b y  s u b t r a c t i n g  
f ro m  g r o s s  n o n a g r i c u l t u r a l  i n v e s t m e n t  i n  c o n s t r u c t i o n  
( T a b le  1 ,  Column 1)  a l l  I n v e s t m e n t  i n  h o u s i n g  c o n s t r u c t i o n  
( T a b le  1 ,  Column 2 ) .  C ro s s  n o n a g r i c u l t u r a l ,  n o n r e s i d e n t i a l  
i n v e s t m e n t  a t  t h i s  p o i n t  i n c l u d e s  b o t h  " p r o d u c t i v e "  and  
" n o n p r o d u c t i v e "  i n v e s t m e n t - - " n o n p r o d u c t i v e "  i n v e s t m e n t  d e ­
f i n e d  b a s i c a l l y  a s  t h e  s e r v i c e  s e c t o r  and i n c l u d i n g  c u l ­
t u r a l ,  e d u c a t i o n a l ,  s c i e n t i f i c  and h e a l t h  e s t a b l i s h m e n t s .  
T a b le  2 ,  d e r i v e d  f r o m  S o v i e t  s o u r c e s ,  i n d i c a t e s  t h e  p e r  
c e n t  o f  t o t a l  c o n s t r u c t i o n  i n v e s t m e n t s  made i n  t h e  " n o n ­
p r o d u c t i v e "  s e c t  o r . s  , i n c l u d i n g  a g r i c u l t u r e .  T h e r e f o r e ,  
t h e  p e r c e n t a g e s  i n  T a b le  2 ,  Column 3 ,  a r e  a p p l i e d  t o  t o t a l  
g r o s s  i n v e s t m e n t s  i n  c o n s t r u c t i o n  ( T a b l e  3 ,  Column 1)  and  
t h e  r e s u l t i n g  r u b l e  f i g u r e s  ( T a b l e  3 ,  Column 3)  a r e  s u b ­
t r a c t e d  f r o m  g r o s s  n o n a g r i c u l t u r a l ,  n o n r e s i d e n t i a l  c o n ­
s t r u c t i o n  i n v e s t m e n t s  f o u n d  i n  T a b le  1 ,  Column 3» The 
r e s u l t  ( T a b l e  3 ,  Column (4.) i s  a g r o s s  n o n r e s i d e n t i a l ,  
n o n a g r i c u l t u r a l ,  p r o d u c t i v e  c o n s t r u c t i o n  i n v e s t m e n t  s e r i e s  
h e r e a f t e r  r e f e r r e d  t o  a s  i n d u s t r i a l  c o n s t r u c t i o n  i n v e s t -  . 
m e n t .
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To a r r i v e  a t  an i n d u s t r i a l  c o n s t r u c t i o n  c a p i t a l  
s t o c k ,  t h e  i n v e s t m e n t  s e r i e s  i s  added  t o  t h e  J a n u a r y  1 ,
1928  ( T a b l e  I4., Column 1 ) ,  y i e l d i n g  t h e  u n a d j u s t e d  g r o s s  
i n d u s t r i a l  c o n s t r u c t i o n  c a p i t a l  s t o c k  ( T a b l e  6 , Column 3 ) •
To a c c o u n t  f o r  w a r t i m e  l o s s e s ,  an a d j u s t e d  s t o c k  i s  o b ­
t a i n e d  b y  r e d u c i n g  t h e  e x t a n t  I 9I4O s t o c k  b y  2^ p e r  c e n t  
a s  s u g g e s t e d  b y  M o o r s t e e n - P o w e l l N e t  i n d u s t r i a l  c o n ­
s t r u c t i o n  i s  n o t  n e c e s s a r y  f o r  t h i s  s t u d y ,  b u t  d e p r e c i a ­
t i o n  c h a r g e s  a r e  one com ponen t  o f  t h e  c a p i t a l  s e r v i c e s  
i n d e x .  The a n n u a l  d e p r e c i a t i o n  c h a r g e s  a r e  shown i n  T a b l e  
1 0 ,  Column i | ,  and  a r e  d e r i v e d  b y  a p p l y i n g  a 2 p e r  c e n t  
a v e r a g e  a n n u a l  d e p r e c i a t i o n  r a t e  t o  t h e  a d j u s t e d  g r o s s  
i n d u s t r i a l  c o n s t r u c t i o n  c a p i t a l  s t o c k . ^
C a p i t a l :  E q u ip m en t
The e q u ip m e n t  com ponen t  o f  i n d u s t r i a l  c a p i t a l  
s t o c k  i s  o b t a i n e d  by  s u b t r a c t i n g  f r o m  g r o s s  i n v e s t m e n t  i n  
e q u i p m e n t  ( T a b l e  5 ,  Column 1) g r o s s  i n v e s t m e n t  i n  a g r i c u l ­
t u r a l  e q u i p m e n t  ( T a b le  5 ,  Column 2 ) ,  l e a v i n g  g r o s s  i n v e s t m e n t  
i n  i n d u s t r i a l  e q u i p m e n t . The re  a r e  no d a t a  on t h e  p e r  c e n t  
o f  e q u i p m e n t  i n v e s t m e n t  made i n  t h e  " n o n p r o d u c t i v e "  s e c t o r ;  
t h e r e f o r e ,  no a d j u s t m e n t s  s i m i l a r  t o  t h o s e  made f o r  c o n ­
s t r u c t i o n  a r e  a t t e m p t e d  h e r e . Su ch  " n o n p r o d u c t i v e "  e q u i p ­
m e n t  i n v e s t m e n t s  a r e  l i k e l y  t o  be  a much s m a l l e r  p e r c e n t a g e
^ M o o r s te e n  an d  P o w e l l ,  C a p i t a l  S t o c k , p .  75* 
^ I b i d . ,  p .  67 .
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o f  t o t a l  e q u i p m e n t  i n v e s t m e n t s  t h a n  was t h e  c a s e  f o r  c o n ­
s t r u c t i o n  and  o n l y  a s l i g h t  upw ard  b i a s  i n  t o t a l  c a p i t a l  
s e r v i c e s  s h o u l d  r e s u l t .
From g r o s s  i n v e s t m e n t  i n  i n d u s t r i a l  e q u i p m e n t ,  t h e  
u n a d j u s t e d  e q u i p m e n t  c a p i t a l  s t o c k  i s  o b t a i n e d  by  a d d i n g  
t h i s  i n v e s t m e n t  s e r i e s  t o  t h e  J a n u a r y  1 ,  1928 s t o c k  
( T a b l e  Ij., Column 2 ) ,  and  t h e  a d j u s t m e n t  f o r  w a r t im e  l o s s e s  
i s  t h e  same a s  t h a t  made i n  c o n s t r u c t i o n .  D e p r e c i a t i o n  
r a t e s  on e q u i p m e n t  a r e  o b t a i n e d  b y  a p p l y i n g  t h e  c o m p o s i t e  
d e p r e c i a t i o n  r a t e s  o f  T a b le  5  t o  t h e  g r o s s  i n v e s t m e n t  s e r i e s  
o f  T a b le  5 ,  Column 3- These  d e p r e c i a t i o n  c h a r g e s  a r e  shown 
i n  T a b le  9 .
C a p i t a l :  I n s t a l l a t i o n
I n d u s t r i a l  i n s t a l l a t i o n  c a p i t a l  s t o c k  i s  d e r i v e d
b y  a d d i n g  t o  t h e  J a n u a r y  1 ,  1928 i n s t a l l a t i o n  s t o c k  t h e
i n s t a l l a t i o n  i n v e s t m e n t  s e r i e s  i n  MP, p .  387 and  BMP, p .  3 2 .
No a d j u s t m e n t  f o r  a g r i c u l t u r a l  i n s t a l l a t i o n  i s  made a s
m o s t  a g r i c u l t u r a l  e q u i p m e n t  n e e d s  no i n s t a l l a t i o n . ^  The
d e p r e c i a t i o n  c h a r g e s  i n  T a b l e  1 0 ,  Column 2 ,  w ere  o b t a i n e d
by  a p p l y i n g  a 2& p e r  c e n t  a n n u a l  d e p r e c i a t i o n  r a t e  t o  t h e
7
s t o c k  s e r i e s  d e s c r i b e d  a b o v e .
&I b i d . ,  p .  l |2 7 .
? I b i d . ,  p .  6 7 .
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C a p i t a l  S e r v i c e s  
Prom t h e  p r e c e e d i n g  o p e r a t i o n s  an i n d u s t r i a l  c a p i ­
t a l  s t o c k  may be  o b t a i n e d .  How ever ,  a s  M o o r s t e e n - P o w e l l  
h a v e  a r g u e d ,  w h a t  i s  n e c e s s a r y  f o r  t h e  m e a s u r e m e n t  o f  f a c ­
t o r  p r o d u c t i v i t y  i s  n o t  t h e  c a p i t a l  s t o c k .  R a t h e r ,  what  i s  
n e e d e d  " i s  a m e a s u r e  o f  ' c a p i t a l  s e r v i c e s , '  i . e . ,  a m ea su re  
i n  w h ic h  a s s e t s  a r e  w e i g h t e d  i n  p r o p o r t i o n  t o  t h e  v a l u e  o f  
t h e  m a r g i n a l  p r o d u c t s  i m p u t a b l e  t o  them  d u r i n g  t h e  p e r i o d  
o f  t h e  w e i g h t  y e a r ,  f o r  one a n o t h e r  a n d  f o r  o t h e r  k i n d s  o f  
i n p u t s .  I t  i s  t h i s  w h i c h  d e t e r m i n e s  t h e i r  s u b s t i t u t a b i l i t y  
i n  u s e  i n  t h e  w e i g h t  y e a r ,  f o r  one a n o t h e r  and  f o r  o t h e r
O
k i n d s  o f  i n p u t s . "  T h e r e f o r e ,  t o  o b t a i n  an  i n d e x  o f  g r o s s  
c a p i t a l  s e r v i c e s , d e f i n e d  a s  i n t e r e s t  p l u s  d e p r e c i a t i o n  
c h a r g e s ,  t h e  f o l l o w i n g  p r o c e d u r e  i s  e m p lo y e d :  t o  t h e  d e ­
p r e c i a t i o n  c h a r g e s  o f  T a b le s  9 and 10 a r e  a d d e d  im p u t e d  
i n t e r e s t  c h a r g e s .  The i n t e r e s t  r a t e  i s  a s su m ed  t o  be  e q u a l  
among t h e  s e c t o r s  i n  o r d e r  t o  com pute  t h e  i n t e r e s t  c h a r g e s  
on t h e  a v e r a g e  g r o s s  c a p i t a l  s t o c k  p e r  y e a r .
To o b t a i n  t h e  a v e r a g e  c a p i t a l  s t o c k  d u r i n g  a n y  one
Q
y e a r  t h e  f o l l o w i n g  f o r m u l a  i s  e m p lo y ed :
^Ibid . ,  p .  1 0 .
%artin L Weitzman, "Soviet Postwar Economic 
Growth and Capital-Labor Substitution," American Economic 
Review, LX (September, 1 9 7 0 ) ,  p. 689 .
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( 1 )  «
w h ere  = a v e r a g e  c a p i t a l  s t o c k  d u r i n g  y e a r  t  
= c a p i t a l  s t o c k  a t  t h e  e n d  o f  y e a r  t
6^^ = J t / ^ t - l "
By i n t e r p o l a t i o n ,  (1)  y i e l d s  t h e  f o l l o w i n g  c o m p u t a t i o n  f o r ­
m u la  :
( 2 )  = ( J t  -  J t  -  1" V l ’
E q u a t i o n  (2 )  i s  a p p l i e d  t o  t h e  sum o f  t h e  co m p o n e n ts  o f  
T a b le  6 ,  w h i c h  d e p i c t s  e n d - o f - y e a r  s t o c k s ,  w i t h  an  a s su m ed  
i n t e r e s t  r a t e  o f  10 p e r  c e n t . ^ ^  T h ese  c a l c u l a t i o n s ,  p l u s  
d e p r e c i a t i o n  c h a r g e s ,  y i e l d  t h e  c a p i t a l  i n d e x  o f  T a b le  1 9 ,  
Column 2 ,  n o r m a l i z e d  t o  1937 = 100 .
L a b o r
The l a b o r  f o r c e  d a t a  p r e s e n t e d  i n  T a b le  12 a r e
draw n f r o m  two r e c e n t  RAND s t u d i e s  b y  K a p l a n ^ ^  and  a Cowles
1?F o u n d a t i o n  D i s c u s s i o n  P a p e r  b y  W e i tzm an .  The p r o d u c e r s  
c o - o p  c a t e g o r y  was a b a n d o n e d  i n  1 9 5 9 ; t h e  i n d e p e n d e n t  a r t i ­
s a n s  c a t e g o r y  i n  1 9 6 3 -  I n d u s t r i a l  w o rk  i n  a g r i c u l t u r e  i s  
b a s e d  on t h e  i n f o r m a t i o n  i n  T a b le  1 0 ,  w h i c h  shows t h e  p e r  
c e n t  o f  t h e  t o t a l  a g r i c u l t u r a l  w o r k  f o r c e  p e r f o r m i n g  i n ­
d u s t r i a l  w o r k .  The p e r  c e n t  o f  t h e  a g r i c u l t u r a l  l a b o r  f o r c e
The i n t e r e s t  r a t e  i s  e n t i r e l y  a r b i t r a r y .  W ei tzm an  
u s e s  10 p e r  c e n t  b u t  a l m o s t  a l l  s t u d i e s  o f  t h i s  s o r t  a g r e e  
t h a t  a n y  r e s u l t s  a r e  v i r t u a l l y  u n a f f e c t e d  by  t h e  r a t e  
c h o s e n .  The i m p u t e d  r a t e  i s  u s u a l l y  b e t w e e n  8 and  20 p e r  
c e n t .
^^Norman K a p l a n ,  The R e c o r d  o f  S o v i e t  Economic  G ro w th , 
1 9 2 8 - 1 9 6 5 ,  The RAND C o r p o r a t i o n ,  RÏ4-6169, l 9 6 9  and  E a r n i n g s  
D i s t r i b u t i o n  i n  t h e  USSR, The RAND C o r p o r a t i o n ,  RM-6 1 7 0 ,  l969*
l^ M e i t z m a n ,  Cowles D i s c u s s i o n  P a p e r .
I l l
i n  i n d u s t r y  has  r e m a i n e d  f a i r l y  c o n s t a n t  a t  10 p e r  c e n t
o v e r  t i m e ;  t h e r e f o r e ,  w here  no d a t a  a r e  a v a i l a b l e  i t  i s
13
a s su m e d  t h a t  t h e  p e r  c e n t  was 10  p e r  c e n t .  The one  e x ­
c e p t i o n  i s  t h e  p e r i o d  192 8 -1 9 3 3 »  F o r  t h i s  p e r i o d  B e r g s o n  
e s t i m a t e s  t h e  p e r c e n t a g e  t o  be  b e tw ee n  10  an d  15  p e r  c e n t  
a n d  1 2 . 5  p e r  c e n t  was a r b i t r a r i l y  c h o s e n .  I n  T a b l e  I 3 
w h e r e  t h e  p e r c e n t a g e s  w e re  n o t  shown i n  M o o r s t e e n - P o w e l l  
o r  B e r g s o n  t h e y  a r e  e n c l o s e d  i n  p a r e n t h e s e s .
T a b l e  l i ;  shows t h e  a v e r a g e  h o u r s  w orked  p e r  day  and 
t h e  a c t u a l  days  w o r k e d  p e r  y e a r  f o r  l a r g e  s c a l e  i n d u s t r y .  
These  a r e  t h e  o n l y  d a t a  on w o rk  t im e  a v a i l a b l e  e x c e p t  f o r  
s c a t t e r e d  y e a r s  i n  c e r t a i n  i n d u s t r i e s . T h i s  s t u d y  f o l ­
low s  W e i tz m an  i n  a s s u m i n g  t h a t  t h e  a v e r a g e  h o u r s  w orked  
p e r  y e a r  i n  i n d u s t r y  r e f l e c t s  t h e  s i t u a t i o n  i n  a l l  o t h e r  
s e c t o r s . T a b l e  ll).. Column i f ,  g i v e s  t h e  m a n - h o u r s  worked  
p e r  y e a r  an d  i t  i s  t h i s  c o lu m n ,  w i t h  1937  = 1 0 0 , w h i c h  i s  
i n d e x e d  i n  T a b le  1 9 ,  Column 3*
F o r  t h e  p u r p o s e  o f  o b t a i n i n g  an a v e r a g e  a n n u a l  
wage f i g u r e  t h e  d a t a  i n  T a b le  9 a r e  a d j u s t e d  i n  T a b l e  16 .  
T h i s  a d j u s t m e n t  i s  n e c e s s a r y  b e c a u s e  p r o d u c e r s  c o - o p s  a p p e a r  
a s  a s e p a r a t e  c a t e g o r y  i n  t h e  l a b o r  f o r c e  d a t a  w h i l e  wage 
d a t a  b y  s e c t o r  i n c l u d e  members o f  p r o d u c e r s  c o - o p s  a s s i g n e d
^ ^ M o o r s t e e n  an d  P o w e l l ,  C a p i t a l  S t o c k , p .  6if5»
^ ^ A c t u a l l y  s u c h  d a t a  a r e  e x t a n t  f o r  o n l y  two y e a r s ,  
1963  a n d  196 if,  an d  f o r  o n l y  s e v e n  b r a n c h e s  o f  i n d u s t r y .
^ ^ W ei tzm an ,  A m e r i c a n  Economic  R e v ie w ,  p .  6 8 7 .
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t o  t h a t  s e c t o r .  P r o d u c e r s  c o - o p  members m u s t  b e  d i s t r i b u t e d  
among t h e  o t h e r  s e c t o r s  i n  o r d e r  t o  g e t  a p r o p e r l y  w e i g h t e d  
a v e r a g e  wage r a t e  b y  s e c t o r .
To a c c o m p l i s h  t h i s ,  t h e  f o l l o w i n g  f o o t n o t e  i n  t h e  
a n n u a l  n a t i o n a l  economy h a n d b o o k  i s  t a k e n  as  a p o i n t  o f  
d e p a r t u r e  :
I n c l u d e d  i n  t h e  number o f  w o r k e r s  a n d  em p lo y e e s  i n  
i 960  a r e  l . l ;  m i l l i o n  f o r m e r  members o f  p r o d u c e r s  
c o o p e r a t i v e s ,  t r a n s f e r r e d  i n  I 9 6 0  among t h e  s t a t e  
e n t e r p r i s e  s y s t e m ,  i n c l u d i n g  1 . 2  m i l l i o n  p e r s o n s  
t o  i n d u s t r y ,  0 . 1  m i l l i o n  p e r s o n s  t o  h o u s i n g  and  
co m m unia l  s e r v i c e s ,  and  0 . 1  m i l l i o n  p e r s o n s  t o  c o n ­
s t r u c t i o n ,  t r a n s p o r t  an d  o t h e r  b r a n c h e s .
T h i s  b re ak d o w n  i s  a s  f o l l o w s :  8 5 -7  p e r  c e n t  t o  i n d u s t r y ,
7 . 1  p e r  c e n t  t o  h o u s i n g  and  com m unia l  s e r v i c e s ,  and  7 . 1  
p e r  c e n t  t o  c o n s t r u c t i o n ,  t r a n s p o r t  and  o t h e r  b r a n c h e s .
The p e r c e n t a g e  employment  b rea k d o w n  i n  I 9 6 0  among t h e s e  
l a t t e r  b r a n c h e s  i s :  c o n s t r u c t i o n ,  3 0 .^ 2  p e r  c e n t ;  t r a n s p o r ­
t a t i o n ,  3 7 . 1 4  p e r  c e n t ;  c o m m u n i c a t i o n s ,  4 - 3 7  p e r  c e n t  and  
t r a d e ,  2 8 . 0 7  p e r  c e n t .  The 7 . 1  p e r  c e n t  i s  a l l o c a t e d  t o  
t h e s e  b r a n c h e s  on t h e  b a s i s  o f  t h e i r  employment  w e i g h t s ,  
y i e l d i n g  t h e  f o l l o w i n g  p e r c e n t a g e  d i s t r i b u t i o n  f o r  p r o d u c e r s  
c o o p e r a t i v e s  among a l l  s e c t o r s :




Trade . . . .
85 .7 0
2 . 1 6
2.64
0 . 3 1
1 . 9 9
I t  i s '  a s sum ed  t h a t  t h i s  p e r c e n t a g e  b reakdow n  i s  
i n d i c a t i v e  o f  t h e  b rea k d o w n  f o r  a l l  y e a r s  i n  d e t e r m i n i n g
^^Tsentral'noe statisticheskoe uprovlenie, Narodnoe 
khozialstvo SSSR v I9 6 0  godu, Moscow, 1 9 6 1 ,  p. 6 3 7 .
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t h e  f i g u r e s  i n  T a b le  15- T a b le  16 i s  d e r i v e d  b y  a d d i n g  t o  
t h e  s e c t o r a l  b reakdown o f  em ploym ent  i n  T ab le  12 t h e  d i s ­
t r i b u t i o n  o f  p r o d u c e r s  c o - o p  members i n  T ab le  1 5 .  Columns 
6 and  7 o f  T a b le  16 a r e  e x p l a i n e d  b e lo w  i n  t h e  d i s c u s s i o n  
o f  w a g e s .
Wages
Wage d a t a  f o r  t h e  S o v i e t  Un ion  a r e  s c a r c e  i n d e e d  
an d  a number o f  a s s u m p t i o n s  m u s t  be  made i n  d e t e r m i n i n g  an 
a v e r a g e  a n n u a l  e a r n i n g s  f i g u r e  f o r  t h e  s e c t o r s  i n c l u d e d  
i n  t h i s  s t u d y .  T a b le  1^. p r e s e n t s  a v e r a g e  m o n t h l y  e a r n i n g s  
b y  s e c t o r  f o r  1 9 2 8 -1 9 6 6 .  T h e se  d a t a  a r e  drawn p r i m a r i l y  
f r o m  S o v i e t  s o u r c e s  f o r  t h e  y e a r s  1 9 2 8 - 1 9 3 5 ,  1937 ,  1 9 4 0 ,  
1 9 4 5 ,  1 9 5 0 ,  1955 ,  1958 and  1 9 6 0 - 1 9 6 6 . ^ 7  The 1 9 5 1 -1 9 5 4  i n -
1 O
d u s t r i a l  wage r a t e s  a r e  t a k e n  f r o m  B e r g s o n . ^  B e r g s o n ’ s
19s t u d y  was c o m p l e t e d  b e f o r e  t h e  r e c e n t  wage d a t a  ^ w e r e  
made a v a i l a b l e  and h i s  e s t i m a t e s  c a n  be c h e c k e d  a g a i n s t  
t h e  a v a i l a b l e  d a t a  f o r  t h e  y e a r s  1 9 4 0 ,  1950 and 1 9 5 5 .  I n  
1 94 0  B e r g s o n ’ s e s t i m a t e s  c o r r e s p o n d  a l m o s t  e x a c t l y  t o  t h e  
p u b l i s h e d  s o u r c e s ,  i n  1950  h i s  e s t i m a t e s  a r e  be low  t h o s e  
g i v e n ,  i n  1955 h i s  e s t i m a t e s  a r e  above  t h o s e  r e c e n t l y  r e ­
l e a s e d  by  2 . 4 2  p e r  c e n t .  T h e r e f o r e  B e r g s o n ’ s e s t i m a t e s  a r e
^7These  a r e  t h e  o n l y  y e a r s  t h e  S o v i e t s  h a v e  r e l e a s e d  
e a r n i n g s  d a t a .
^®Abram B e r g s o n ,  The R e a l  N a t i o n a l  Incom e o f  S o v i e t  
R u s s i a  S i n c e  1928 (C a m b r id g e :  h a r v a r d  U n i v e r s i t y  P r e s s ,
1 9 6 1 ) ,  p .  4 2 2 .
^ ^ I t  was i n  1 9 6 5 ,  w i t h  t h e  p u b l i c a t i o n  o f  t h e  1964  
n a t i o n a l  handbook ,  t h a t  t h e  f i r s t  p o s t w a r  d a t a  on money w ages  
w e r e  p u b l i s h e d .  F o r t u n a t e l y  t h i s  p r a c t i c e  h a s  b e e n  c o n ­
t i n u e d  i n  s u b s e q u e n t  h a n d b o o k s .
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r e d u c e d  b y  2 .1+2 p e r  c e n t  f o r  1953  and  1954  and u s e  a s  g i v e n
t h e  e s t i m a t e s  f o r  1951  and  1 9 5 2 .
F o r  t h e  y e a r s  i n  w h i c h  no wage d a t a  a r e  e x t a n t
e a r n i n g s  a r e  d e t e r m i n e d  b y  c a l c u l a t i n g  a v e r a g e  a n n u a l  g r o w t h
r a t e s .  These  i n t e r p o l a t e d  e s t i m a t e s  a r e  shown i n  p a r e n t h e s e s
and i n c l u d e  t h e  y e a r s  1 9 3 6 ,  1 9 3 8 - 1 9 3 9 ,  1 9 4 6 - 1 9 4 9 ,  1 9 5 1 - 1 9 5 4 ,
1956  and  1957  f o r  a l l  s e c t o r s  e x c e p t  i n d u s t r y  as  e x p l a i n e d
ab o v e .  The 1959 wage f i g u r e s  a r e  t a k e n  f ro m  a r e c e n t  J o i n t
POEconomic C om m it tee  r e p o r t .  C a l c u l a t i n g  wages  b y  i n t e r ­
p o l a t i o n  i n v o l v e s  l e s s  e r r o r  t h a n  m i g h t  b e  e x p e c t e d  s i n c e  
f o r  t h e  p e r i o d s  o f  g r e a t e s t  r e l a t i v e  wage c h a n g e s  among 
s e c t o r s ,  1 9 2 8 - 1 9 3 7  and  p o s t - 1 9 5 6 ,  d i r e c t  S o v i e t  s o u r c e s  
can  be  r e l i e d  u p o n .  I n  t h i s  r e s p e c t ,  B e r g s o n ’ s wage e s t i ­
m a te s  f o r  I 95 I - I 954  w h ic h  w e re  d e t e r m i n e d  b y  i n t e r p o l a t i o n  
a r e ,  i n  t h e  l i g h t  o f  new ly  a v a i l a b l e  d a t a ,  v e r y  c l o s e  t o  
t h e  m a r k .
F o r  t h e  e n t i r e  p e r i o d  i t  i s  a s su m e d  t h a t  t h e  a g r i ­
c u l t u r a l  w o rk  f o r c e  e n g a g e d  i n  i n d u s t r i a l  a c t i v i t i e s  r e ­
c e i v e s  t h e  same a n n u a l  wage a s  a g r i c u l t u r a l  w o r k e r s  on t h e  
s t a t e  f a r m s .  F o r  t h e  1 9 2 8 -1 9 3 5  p e r i o d ,  wage d a t a  a r e  p r e ­
s e n t e d  s e p a r a t e l y  f o r  f o r e s t r y .  T rem l  i s  f o l l o w e d  i n  u s i n g
P It h e  s o v h k o z  wage f i g u r e  f o r  f o r e s t r y .  As T a b le  17 s h o w s .
M u r r a y  F e s h b a c h  and S t e p h e n  Rapaw ay ,  ’’L a b o r  and 
W a g e s , ” E c o n o m ic  P e r f o r m a n c e  and  t h e  M i l i t a r y  B urden  i n  t h e  
S o v i e t  U n i o n , J o i n t  Economic  C o m m i t t e e ,  1 9 7 0 ,  p .  8 2 .
^ ^ V l a d i m i r  G. T re m l ,  D i m i t r i  M. G a l l i k ,  B a r r y  L. 
K o s t i n s k y  a n d  K u r t  ¥ .  K r u g e r ,  The S t r u c t u r e  o f  t h e  S o v i e t  
Economy; A n a l y s i s  and  R e c o n s t r u c t i o n  o f  t h e  l9 6 6  Inpu/E^ 
C u t p u t  T a b le  (New f o r k ;  & r a e g e r  P u b l i s h e r s ,  1 9 / 2 ) ,  p .  3 4 2 .
115
b y  1935  t h e  so v h k o z  a n d  f o r e s t r y  r a t e s  a r e  n e a r l y  i d e n t i c a l .
I n d e p e n d e n t  a r t i s a n s  and o t h e r  and  r e s i d u a l  c a t e ­
g o r i e s  a r e  i n c l u d e d  t o g e t h e r  and i t  i s  a s su m e d  t h e y  r e c e i v e
an a n n u a l  a v e r a g e  wage e q u a l  t o  t h e  a n n u a l  a v e r a g e  wage f o r
PPt h e  e n t i r e  econom y,  a g a i n  f o l l o w i n g  T rem l .  S o v i e t  d a t a  
do g i v e  wage d a t a  f o r  a r e s i d u a l  c a t e g o r y  w h i c h  i s  known t o  
i n c l u d e  t h o s e  w o r k e r s  i n  t h e  com bined  a r t i s a n s - r e s i d u a l  
c a t e g o r y .  H ow ever ,  t h e  s t a t e d  a v e r a g e  m o n t h l y  e a r n i n g s  
f i g u r e  f o r  t h i s  c a t e g o r y  i s  a lw a y s  w e l l  a b o v e  t h e  s e c t o r a l  
e a r n i n g s  f i g u r e s  and  t h e  g l o b a l  f i g u r e s - - s o m e t i m e s  b y  a s  
much as  60 p e r  c e n t .  The r e s i d u a l  c a t e g o r y  i s  known t o  
i n c l u d e  w h a t  t h e  S o v i e t s  c a l l  " p r o j e c t - m a k i n g "  a s  w e l l  a s  
l i t e r a t u r e  a n d  a r t  i n  a d d i t i o n  t o  t h e  r e p a i r  w o r k e r s  t h i s  
c a t e g o r y  i s  h o p i n g  t o  c a p t u r e .  I n  an e f f o r t  t o  n e t  o u t  
t h e s e  h i g h l y  p a i d  a r t i s t s ,  w r i t e r s  and r e s e a r c h e r s ,  t h e  
a n n u a l  a v e r a g e  wage e a r n i n g s  f o r  t h e  e n t i r e  economy a r e  
a s su m e d  t o  be t h e  same a s  t h e  a n n u a l  a v e r a g e  e a r n i n g s  o f  
r e p a i r  w o r k e r s .
To a r r i v e  a t  a v e r a g e  a n n u a l  e a r n i n g s ,  t h e  f o l l o w i n g  
f o r m u l a  i s  e m p lo y e d :
n
( 3 )  W = z W^(E^/E^) X 12  
i —1
w h e r e  ¥  = a v e r a g e  a n n u a l  e a r n i n g s ,  a l l  s e c t o r s  
E^ = em ploym en t  i n  t h e  _ i th  s e c t o r  
E^ = t o t a l  employment
^^Ibid., p. 3 4 2 .
2 1^ K a p l a n ,  E a r n i n g s ,  p .  132 .
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The m u l t i p l e  o f  t w e l v e  i s  u s e d  w i t h  some c o n f i d e n c e  a s
K a p l a n  h a s  c r o s s - c h e c k e d  a v e r a g e  m o n t h l y  e a r n i n g s  a g a i n s t
a v e r a g e  a n n u a l  e a r n i n g s  f o r  a l l  s e c t o r s  and  f o r  t h e  e n t i r e
economy a n d  c o n c l u d e s  t h a t ^ ^
a l t h o u g h  t h e r e  a r e  some a m b i g u i t i e s  h e r e ,  t h e  com­
p a r i s o n s  a r e  i n  g e n e r a l  i n  s u p p o r t  o f  t h e  h y p o t h e s i s
t h a t  a v e r a g e  m o n t h l y  e a r n i n g s  a r e  o n e - t w e l f t h  o f  
a v e r a g e  a n n u a l  e a r n i n g s .
T a b le  l 8  p r e s e n t s  a v e r a g e  a n n u a l  e a r n i n g s  b y  s e c t o r  a n d ,
i n  t h e  f i n a l  c o lu m n ,  t h e  g r a n d  mean f o r  a l l  s e c t o r s .  I t
i s  t h i s  l a s t  column w h i c h  i s  i n d e x e d  i n  T a b le  1 9 ,  Column Ij.,
n o r m a l i z e d  t o  1937  = 100 .
O u t p u t
Components  o f  t h e  i n d e x  o f  i n d u s t r i a l  p r o d u c t i o n  
a p p e a r  i n  T a b le  11 and  a r e  t a k e n  d i r e c t l y  f ro m  M o o r s t e e n -  
P o w e l l .  T h e se  d a t a  a r e  " i n d e x e s  o f  t h e  p h y s i c a l  volume o f  
o u t p u t  b y  s e c t o r s  o f  o r i g i n . "  To o b t a i n  t h e  i n d u s t r i a l  
p r o d u c t i o n  i n d e x  shown i n  T a b l e  1 9 ,  Column 1 ,  t h e s e  i n d e x e s
a r e  a g g r e g a t e d  u s i n g  t h e  f o l l o w i n g  1937 v a l u e - a d d e d
.  - ^  26 w e i g h t s  :
C i v i l i a n  I n d u s t r y  . . . .  58*58 
M u n i t i o n s  I n d u s t r y  . . .  l]-.85
C o n s t r u c t i o n  ..........................  1 0 . 1 8
Transportation and
C o m m u n ic a t io n s  . . . .  1 6 . 3 0  
T rad e  and  R e s t a u r a n t s  . . 1 0 .0 9
2k I b i d . ,  p .  1 2 9 .
2^Moorsteen and Powell, Capital Stock, p. 619*
2 & i b i d . ,  p .  622 .
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The Moorsteen-Powell data were chosen for their
comprehensiveness as they encompass the years 1928-1966.
Generally the differences between Western indexes of Soviet
output devolve into questions of the proper sectoral
2 7weighting used in whatever base year is chosen. Ulti­
mately a variety of weights and base years will be used, 
but the derivation of alternative indexes is virtually 
identical to that shown here.




DERIVATION OP INDUSTRIAL CONSTRUCTION CAPITAL I
STOCK (BILLIONS OF 1937 RUBLES) |
Y e a r
T o t a l  n o n -
a g r i c u l t u r a l
c o n s t r u c t i o n
H o u s in g
C o n s t r u c t i o n
T o t a l
n o n - a g r i c u l t u r a l
n o n - r e s i d e n t i a l
c o n s t r u c t i o n
1928 6 . 0 9 2 . 5 3 . 5 9
1929 7 . 7 8 2 . 5 5 . 2 8
1930 1 0 . 9 8 2 . 5 8.1+8
1931 1 1 .9 9 2 . 5 9.1+9
1932 12.1+1 2 . 5 9 . 9 1
1933 1 0 .1 7 2 . 3 7 . 8 7
1931+ 1 2 . 5 0 2 . 3 1 0 . 2 0
1935 1 5 . 6 6 2 . 3 1 3 . 3 6
1936 21.1+3 2 . 3 1 9 . 1 3
1937 1 7 . 5 5 2 . 3 1 5 . 2 5
1938 1 7 . 0 8 3.1+ 1 3 . 6 8
1939 1 7 . 6 9 3 .1+ 11+.29
191+0 1 7 .1+0 3.1+ 1 4 . 0 0
19Û1, 1 s t h a l f  8 . 7 1 3 .1+ 5 . 3 1
191+1, 2nd h a l f  2 . 9 1 1 . 7 1 . 2 1
191+2 5 . 8 7 3 . 3 2 . 5 7
191+3 5 . 9 2 3 . 3 2 . 6 2
191+1+ 7 . 5 0 3 . 3 1+.20
191+5 7 . 2 5 1 . 7 5 . 5 5
191+6 1 0 . 3 9 2.1+ 7 . 9 9
191+7 12.1+6 1+.9 7 . 5 6
191+8 1 6 . 7 5 5 . 6 1 1 .1 5
191+9 2 1 . 8 9 5 . 8 1 6 . 0 9
1950 2 l i .77 6.1+ 1 8 .3 7
1951 2 6 . 1 0 7 . 1 2 1 . 0 0
1952 3 2 . 01+ 6 . 9 2 5 . 11+
1953 3 5 . 2 7 • 7 . 8 27.1+7
1951+ 3 8 .1+7 8 . 1 3 0 .3 7
1955 1+0.76 8 . 3 32.1+6
1956 1+3 . 7 1 1 0 . 0 3 3 . 7 1
1957 1+7.23 1 3 . 1 3 4 . 1 3
1958 5 3 . 2 5 1 6 . 7 3 6 . 5 5
1959 6 0 . 1 3 1 8 . 9 4 1 . 2 3
1960 6 5 .3 5 1 9 . 1 4 6 . 2 5
1961 6 7 . 7 0 1 9 . 0 4.8 . 7 0
1962 7 0 . 2 0 1 9 . 2 5 1 . 0 0
1963 7 2 . 0 0 1 9 . 0 5 3 . 0 0
1961+ 7 3 . 7 0 1 8 . 0 5 5 . 7 0
1965 7 8 . 2 0 1 9 . 1 5 9 . 1 0
1966 8 2 . 6 0 1 9 . 5 6 3 . 1 0
S o u r c e s :  Column 1 :  1 9 2 6 - 1 9 6 0 ,  MP, p .  1+1+0; 1 9 6 1 -
1 9 6 6 ,  BMP, p .  3 6 .  Column 2 :  1 9 2 0 - 1 9 6 0 ,  MP, p .  86 ;  1961- 
1 9 6 6 , BMP, p .  3 2 . Column. 3- Column 1 m in u s  Column 2 .
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TABLE 2
DERIVATION OP NON-PRODUCTIVE INDUSTRIAL CONSTRUCTION 
CAPITAL STOCK (MILLIONS OP 19^5 RUBLES)
Year
Non-productive 






1928-1933 6 , 2 0 0 191 3 . 0 8
1934-1937 1 3 , 3 0 0 781 5.87
1938-1941 1 3 , 7 0 0 720 5.26
1942-1945 1 3 , 9 0 0 327 2 .3 5
1946-1951 2 8 , 2 0 0 1 ,3 4 4 4. 77
1 9 5 2 -1 9 5 6 5 1 , 7 0 0 2 , 8 6 5 5 . 5 4
1 9 5 7 - 1 9 6 0 4 9 , 9 0 0 3 , 2 9 0 6.59
1961 2 4 , 3 0 0 2 , 3 5 4 9.69
1962 2 4 , 7 0 0 2,541 1 0 . 2 9
1963 2 5 , 2 0 0 2 , 5 5 4 1 0 .1 3
1964 2 6 , 7 0 0 2 , 8 0 6 1 0 . 5 1
1965 2 9 , 0 0 0 8 , 5 8 9 2 9 . 6 2
1966 3 1 , 0 0 0 3,336 1 0 . 7 6
''’' I n c l u d e s  s c i e n t i f i c ,  c u l t u r a l ,  e d u c a t i o n a l  and  
h e a l t h  e s t a b l i s h m e n t s .
S o u r c e :  Column 1 :  S t r a n a  S o v e t o v  za  ^0  L e t , p p .  
20 2 - 0 3 . Column 2 :  S t r a n a  S o v e t o v  za  30  L e t , p .  1 '98. C o l .  3 ‘ 
Column 2 4- Column 1 .
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TABLE 3
DERIVATION OF NON-PRODUCTIVE INDUSTRIAL CONSTRUCTION 
CAPITAL STOCK-II  (BILLIONS OP 193 7  RUBLES)
Non­ N o n - p r o d u c t i v e P r o d u c t i v e
F i x e d  c a p i t a l p r o d u c t i v e f i x e d  c a p i t a l  f i x e d  c a p i t a l
i n v e s t m e n t s  : i n v e s t m e n t s 1 i n v e s t m e n t s : i n v e s t m e n t s  :
Y e a r  c o n s t r u c t i o n (^ ) c o n s t r u c t i o n c o n s t r u c t i o n
1928 7 . 2 0 3 . 0 8 0 . 21+ 3 . 3 5
1929 9 . 0 2 3 .0 8 0 . 2 8 5 . 0 0
1930 1 2 . 3 0 3 .0 8 0 . 3 8 8 . 1 0
1931 1 3 . 5 6 3 .0 8 O.i+2 9 .0 7
1932 1 3 . 6 2  • 3 .0 8 0 . 1+2 9.61+
1933 1 1 . 9 0 3 . 0 8 0 . 3 7 7 . 5 0
1931+ 11+. 35 5 . 8 7 0.81+ 9 . 3 6
1935 1 7 . 6 6 5 . 8 7 1 . 01+ 1 2 .3 2
1936 2 3 . 9 2 5 . 8 7 1 .1+0 1 7 .7 3
1937 2 0 . 2 7 5 . 8 7 1 . 1 9 1I+ .06
1938 19.1+8 5 . 2 6 1 . 0 2 1 2 . 6 6
1939 2 0 . 1 7 5 . 2 6 1 . 0 6 1 3 .2 3
191+0 1 9 . 82+ 5 . 2 6 1 . 01+ 1 2 .9 6
191+1 ]3t i  9 . 9 3 5 . 2 6 0 . 5 2 1+.79
191+1 2nd i  3 . 3 2 2 . 3 5 0 . 0 8 1 . 1 3
19l|.2 6 . 6 9 2 . 3 5 0 . 1 6 2 . 1+1
191+3 6 . 7 5 2 . 3 5 0 . 1 6 2 . 1+6
191+1+ 8 . 5 5 2 . 3 5 0 . 2 0 l+.OO
19U5 8 . 2 7 2 .3 5 0 . 1 9 5 . 3 6
19U6 1 2 . 1 0 1+.77 0 . 5 8 7 . 4 1
191+7 11+. 51 1+.77 0 . 6 9 6 .8 7
191+8 1 9 . 5 0 1+.77 0 . 9 3 1 0 .2 2
191+9 25.1+8 1+.77 1 . 2 2 11+-87
1950 2 8 . 81+ 1+.77 1 . 3 8 1 6 . 9 9
1951 3 2 . 9 0 1+.77 1 . 5 7 1 9 . 1+3
1952 3 6 . 8 7 5 . 51+ 2 . 01+ 2 3 . 1 0
1953 1+0 . 2 2 5 . 51+ 2 . 2 3 2 5 . 21+
1951+ l+k.6 8 5 . 51+ 2 . 1+8 2 7 . 8 9
1955 1+8.87 5 . 51+ 2 . 7 1 2 9 . 7 5
1956 5 1 . 9 7 5 . 51+ 2 . 8 8 3 0 . 8 3
1957 56.1+9 6 . 5 9 3 . 7 2 3 0 . 1+1
1958 6 3 . 21+ 6 .5 9 I + . I 7 3 2 .3 8
1959 70.71+ 6 . 5 9 1+. 66 3 6 .5 7
1960 7 5 . 9 9 6 .5 9 5 . 0 1 1+1.21+
1961 7 9 . 5 0 9 . 6 9 7 . 7 0 1+1.00
1962 8 3 . 5 0 1 0 . 2 9 8 . 5 9 1+2.1+1
1963 8 6 . 1 0 1 0 . 1 3 8 . 7 2 4 4 . 2 8
1961+ 8 9 . 7 0 1 0 . 5 1 9.1+3 4 6 . 2 7
1965 9I+.6 O 2 9 . 6 2 2 8 . 0 2 3 1 . 0 8
1966 1 0 0 . 0 0 1 0 .7 6 1 0 . 7 6 5 2 . 3 4
S o u r c e  : Column 1 ,  1 9 2 0 - 1 9 6 0 ,  MP, p . 3ÜY; I 9 b i - i 9 6 (
BMP, p . 3 2 . Column 2:  T a b le 1 - B .  Column 3 : Column 1 X ’ s
Column 2 .  Column 1+: Column 3 ,  T a b le  1-A m inus  Column 3»
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TABLE 1+
INDUSTRIAL CAPITAL STOCK, JANUARY 1 ,  1928 
(MILLIONS OP 1937 RUBLES)
S e c t o r S t r u c t u r e s E q u ip m e n t I n s t a l l a t i o n
I n d u s t r y 9 , 8 5 7 5 , 2 5 4 2 , 4 2 4
E l e c t r i c  Pow er 1 , 1 9 2 342 226
R a i l r o a d s 1 8 ,5 7 3 6 , 5 9 1
W a t e r  T r a n s p o r t 922 737
M o to r  T r a n s p o r t 1 , 8 4 1 2
C o m m u n ic a t io n s 4 8 7 86 74
T ra d e 1 , 3 2 5 232
T o t a l 3 3 , 6 1 0 1 3 , 2 4 4 2 ,7 2 4
S o u r c e  : MP, p .  4 1 3 .
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TABLE 5
DERIVATION OP INDUSTRIAL EQUIPMENT INVESTMENT
(BILLIONS OP 1937  RUBLES)
Y ear
I n v e s t m e n t  
i n  f i x e d  
c a p i t a l :  
c o n s t r u c t i o n
I n v e s t m e n t  
i n  f i x e d  
c a p i t a l :  
a g r i c u l t u r e
I n v e s t m e n t  i n  
f i x e d  c a p i t a l ;  
i n d u s t r y  
c o n s t r u c t i o n
1928 2 . 0 2 0 . 4 9 1 . 2 3
1929 2 . 7 3 0 . 6 1 2 . 1 2
1930 4 . 7 3 1 . 0 6 3 . 6 7
1931 2 . 6 0 1 . 3 2 4 . 2 8
1932 6 . 3 6 1 . 1 6 2 . 2 0
1933 2 . 8 2 1 . 6 2 4 . 2 3
1934 2 . 9 0 1 . 6 3 4 . 2 7
1932 7 . 6 0 2 . 0 8 2 . 2 2
1936 1 0 . 8 0 2 . 7 3 8 . 0 7
1937 1 1 . 0 0 2 . 4 6 8 .2 4
1938 1 2 . 2 0 2 . 1 0 1 0 . 1 0
1939 1 1 . 2 0 1 . 8 7 9 . 6 3
1940 1 1 . 0 0 1 . 4 0 9 . 6 0
1941 1 s t i 2 . 2 2 0 . 7 0 4 . 8 21941 2nd 1 . 8 2 0 . 3 2 1 . 2 0
1942 3 . 7 0 0 . 0 0 3 . 7 0
1943 3 . 3 6 0 . 0 0 3 . 3 6
1944 8 . 6 0 0 . 3 7 8 . 2 3
1942 1 2 . 1 0 0 .7 3 1 1 . 3 7
1946 1 3 . 2 0 1 . 2 1 1 2 .2 9
1947 1 2 . 2 0 1 . 7 2 1 3 . 4 2
1948 1 6 . 9 0 2 . 6 0 1 4 . 3 0
1949 1 8 . 2 0 4 . 2 1 1 3 . 9 9
1920 2 4 . 2 0 6 . 1 4 1 8 . 0 6
1921 2 2 . 2 0 6 . 2 0 1 9 .3 0
1922 2 2 . 1 0 2 . 8 7 1 9 . 2 3
1923 2 8 . 2 0 6 . 0 0 2 2 . 2 0
1924 3 3 . 8 0 6 .62 2 7 . 1 8
1922 4 1 . 4 0 7 . 8 3 3 3 .2 7
1926 2 2 . 1 0 8 . 8 4 4 3 . 2 6
1927 2 7 . 3 1 9 . 4 2 4 7 . 8 9
1928 6 6 . 1 1 1 0 . 8 8 2 2 . 2 3
1929 7 1 . 4 8 9 . 6 7 6 1 . 8 1
1960 7 6 . 2 7 8 . 2 3 6 7 .7 4
1961 8 3 . 9 0 9 . 4 0 7 4 . 2 0
1962 9 3 . 8 0 1 0 . 6 0 8 3 . 2 0
1963 1 0 3 . 0 0 1 2 . 3 0 9 0 . 7 0
1964 1 1 2 . 9 0 1 4 . 9 0 1 0 1 . 0 0
1962 1 2 3 . 1 0 1 6 . 9 0 1 0 6 . 2 0
1966 1 3 1 . 2 0 1 8 . 1 0 1 1 3 . 1 0
S o u r c e :  Column
BMP, p .  3 2 .  Column 2 :  
BMP, p .  3 5 -  Column 3 :
1 9 2 8 - 1 9 6 0 ,  MP, p .  4 3 8 ;  1 9 6 1 - 1 9 6 6 ,  
Column 1 m inus  Column 2 .
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TABLE 6
GROSS INDUSTRIAL CAPITAL STOCK BY ECONOMIC SECTOR; 
UNADJUSTED AND ADJUSTED FOR WAR LOSS 
(BILLIONS OF 1937 RUBLES)
I n s t a l l a t i o n C o n s t r u c t i o n E q u ip m en t
Unad­ Ad­ Unad­ Ad­ U nad­ Ad­
Y ear j u s t e d j u s t e d j u s t e d j u s t e d j u s t e d j u s t e d
1928 3 . 0 6 3 . 0 6 3 6 . 9 6 3 6 .9 6 1 4 . 7 7 1 4 . 7 7
1929 Î 3 . 2 0  ' 3 . 2 0 4 1 . 9 6 ■ 4 1 . 9 6 1 6 . 8 9 1 6 . 8 9
1930 4 . 1 2 4 . 1 2 2 0 . 0 6 2 0 . 0 6 2 0 . 2 6 2 0 . 2 6
1931 4 . 9 0 4 . 9 0 2 9 . 1 3 2 9 . 1 3 2 4 . 8 4 2 4 . 8 4
1932 2 . 6 9 2 . 6 9 6 8 .7 7 6 8 .7 7 3 0 . 0 4 3 0 . 0 4
1933 6 . 4 0 6 . 4 0 7 6 .2 7 7 6 .2 7 3 4 . 2 7 3 4 .2 7
1934 7 . 1 9 7 . 1 9 8 2 .6 3 8 2 .6 3 3 8 . 2 4 3 8 .2 4
1932 8 . 1 9 8 . 1 9 9 7 . 9 2 9 7 .9 2 4 4 . 0 6 44*06
1936 9 . 2 2 9 . 2 2 1 1 2 .6 8 1 1 2 .6 6 2 2 . 1 3 2 2 . 1 3
1937 1 0 . 7 9 1 0 . 7 9 1 2 9 . 7 4 1 2 9 .7 4 6 0 . 6 7 6 0 .6 7
1938 1 2 .0 8 1 2 .0 8 1 4 2 . 4 0 1 4 2 .4 0 7 0 . 7 7 7 0 .7 7
1939 1 3 . 3 6 1 3 .3 6 1 2 2 . 6 3 1 22 .63 8 0 . 4 0 8 0 . 4 0
1940 1 4 . 6 1 1 0 .2 1 1 6 8 . 2 9 1 2 6 .4 4 9 0 . 0 0 6 7 . 2 0
1941  1 s t 1
1
1 2 . 2 6 1 1 . 1 6 1 7 3 . 3 8 1 3 1 .2 3 9 4 . 8 2 7 2 . 3 2
1941  2nd 1 2 .2 3 1 1 . 4 3 1 7 4 .2 1 1 3 2 .3 6 9 6 . 3 2 7 3 . 8 2
1942 1 2 .9 8 1 1 . 8 8 1 7 6 .9 2 1 3 4 .7 7 1 0 0 . 0 2 7 7 .2 2
191+3 1 6 .4 2 1 2 . 3 2 1 7 9 .3 8 1 3 7 .2 3 1 0 3 . 4 1 8 0 .9 1
1941+ 1 7 .2 2 1 3 . 1 2 1 8 3 . 3 8 1 4 1 .2 3 1 1 1 . 6 4 8 9 . 1 4
1945 1 8 .1 4 1 4 .0 4 1 8 8 . 7 4 1 4 6 .2 9 1 3 1 . 2 4 1 0 8 . 7 4
1946 1 9 . 2 6 1 2 .1 6 1 9 6 . 1 2 1 2 4 .0 0 1 4 3 . 2 3 1 2 1 . 0 3
1947 2 0 . 2 1 1 6 .4 1 2 0 3 . 0 2 1 6 0 .8 7 1 2 6 . 9 8 134*48
1948 2 2 . 0 0 1 7 . 9 0 2 1 3 .2 4 1 7 1 .0 9 1 7 1 .2 8 1 4 8 . 7 8
1949 2 3 . 7 8 1 9 . 6 8 2 2 8 .1 1 1 8 2 . 9 6 1 8 2 . 2 7 1 6 2 .7 7
1920 2 2 . 9 9 2 1 . 8 9 2 4 2 .1 0 2 0 2 .9 2 2 0 3 . 3 3 1 8 0 .8 3
1921 2 8 .4 3 2 4 . 3 3 2 6 4 .2 3 2 2 2 .3 8 2 2 2 . 6 3 2 0 0 .1 3
1922 3 1 . 0 2 2 6 .9 2 2 8 7 . 6 3 2 4 2 .4 8 2 4 1 . 8 6 2 1 9 . 3 6
1923 3 3 . 8 6 2 9 . 7 6 3 1 2 .8 7 2 7 0 .7 2 2 6 4 . 0 6 2 4 1 . 2 6
1924 3 7 . 1 4 3 3 . 0 4 3 4 0 . 7 6 2 9 8 .6 1 2 9 1 .2 4 2 6 8 . 7 4
1922 4 0 . 9 0 3 6 . 8 0 3 7 0 .2 1 3 2 8 .3 6 3 2 4 . 8 1 3 0 2 .3 1
1926 4 2 . 3 3 4 1 . 2 3 4 0 1 . 3 4 3 2 9 .1 9 3 6 8 . 0 7 3 4 2 .2 7
1927 2 0 . 1 9 4.6 . 0 9 4 3 1 . 7 2 3 8 9 .6 0 4 1 2 . 9 6 393*46
1928 2 2 . 7 3 2 1 .6 3 4 6 4 . 1 3 4 2 1 .9 8 4 7 1 . 1 9 4 4 8 . 6 9
1929 6 1 . 7 9 2 7 . 6 9 2 0 0 . 7 0 4 2 8 . 2 2 2 3 3 . 0 0 2 1 0 . 2 0
1960 6 8 .2 8 6 4 . 1 8 2 4 1 . 9 4 4 9 9 . 7 9 6 0 0 .7 4 2 7 8 . 2 4
1961 7 2 .2 8 7 1 . 1 8 2 8 2 . 9 4 2 4 0 . 7 9 6 7 2 . 2 4 6 2 2 .7 4
1962 8 2 .9 8 7 8 . 8 8 6 2 2 . 3 2 2 8 3 . 2 0 7 2 8 .4 4 732*92
1963 9 1 . 1 8 8 7 .0 8 6 6 9 .6 3 6 2 7 .4 8 8 4 9 . 1 4 8 2 6 .6 4
1964 1 0 0 .2 8 9 6 . 1 8 7 1 2 . 9 0 6 7 3 .7 2 9 2 0 . 1 4 9 2 7 .6 4
1962 1 0 9 .8 8 1 0 2 .7 8 7 4 6 . 9 8 7 0 4 .8 3 1 0 2 6 .3 4  1 0 3 3 .8 4
1966 1 2 0 .0 8 1 1 2 . 9 8 7 9 9 . 3 2 7 2 7 .1 7 1 1 6 9 .4 4 1 1 4 6 .9 4
S o u r c e :  Column 1 :  1 9 2 8 - 1 9 6 0 ,  MP, p .  387 ;  1 9 6 1 -
1 9 6 6 ,  BMP, p .  32;  T a b le  2 .  Column 3 :  T a b le  1-C a n d  T a b le  2 .
Column 5 :  T a b le  2 a n d  T a b le  3 .  Columns 2 ,  I4. and  6 :  s e e  t e x t ,
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TABLE 7
AVERAGE ANNUAL CAPITAL STOCK AND CAPITAL SERVICES 










1928 5 2 . 1 3 5 . 2 1 0 . 2 0 5 . 4 1
1929 5 8 . 4 9 5 . 8 5 0 . 4 7 6 . 3 2
1930 6 8 . 3 7 6 . 8 4 0 . 9 3 7 . 7 7
1931 8 1 . 6 1 8 . 1 6 1 . 4 5 9 . 6 1
1932 9 6 . 4 7 9 . 6 5 2 . 0 6 1 1 . 7 1
1933 1 1 0 . 6 0 1 1 . 0 6 2 . 5 5 1 3 . 6 1
1934 1 2 4 . 0 2 1 2 . 4 0 3 . 0 8 1 5 . 4 8
1935 1 4 0 . 5 7 1 4 . 0 6 3 . 7 6 1 7 . 8 2
1936 1 6 3 . 4 1 1 6 . 3 4 4 . 6 8 2 1 . 0 2
1937 1 8 9 . 0 6 1 8 .9 1 5 . 5 4 2 4 . 4 5
1938 2 1 2 . 9 9 2 1 . 3 0 6 . 4 0 2 7 . 7 0
1939 2 3 7 .1 3 2 3 . 7 1 7 . 1 9 3 0 . 9 0
1940 2 6 1 . 1 0 2 6 .1 1 7 . 9 1  • 3 4 . 0 2
1945 2 5 6 . 2 1 2 5 . 6 2 9 . 1 4 3 4 . 7 6
1946 2 7 9 . 6 4 2 7 . 9 6 9 . 6 7 3 7 . 6 3
1947 3 0 0 . 8 4 3 0 . 0 8 1 0 . 3 0 4 0 . 3 8
1948 3 2 4 . 5 7 3 2 . 4 6 1 1 . 0 5 4 3 . 5 1
1949 3 5 2 . 8 8 3 5 . 2 9 1 2 .1 1 4 7 . 4 0
1950 3 8 6 . 8 0 3 8 . 6 8 1 3 . 5 1 5 2 . 1 9
1951 4 2 5 . 8 8 4 2 . 5 9 1 5 . 1 5 5 7 . 7 4
1952 4 6 8 . 9 5 4 6 . 9 0 1 6 . 6 3 6 3 . 5 3
1953 5 1 6 . 4 7 5 1 . 6 5 1 8 . 2 6 6 9 . 9 1
1954 5 7 0 . 7 5 5 7 . 0 8 2 0 . 2 4 7 7 . 3 2
1955 6 3 3 . 3 2 6 3 . 3 2 2 2 . 6 6 8 5 . 9 8
1956 7 0 5 . 9 8 7 0 . 6 0 2 5 . 8 4 9 6 . 4 4
1957 7 8 6 . 8 7 7 8 . 6 9 2 9 . 3 1 1 0 8 . 0 0
1958 8 7 4 . 8 7 8 7 . 4 9 3 3 . 2 2 1 2 0 . 7 1
1959 9 8 0 . 3 6 9 8 . 0 4 3 7 . 6 0 1 3 5 . 6 4
I 9 6 0 1 0 7 6 . 0 1 1 0 7 . 6 0 4 2 . 5 6 1 5 0 . 1 6
1961 1 2 0 2 . 4 4 1 2 0 .2 4 4 7 . 8 2 1 6 8 . 0 6
1962 1 3 3 0 . 2 5 1 3 3 . 0 3 5 3 . 5 2 1 8 6 . 5 5
1963 1 4 6 8 .4 1 1 4 6 . 8 4 5 9 . 4 9 2 0 6 . 3 3
1964 1 6 1 8 . 0 8 1 6 1 .8 1 6 5 . 8 2 2 2 7 . 6 3
1965 1 7 6 9 . 9 6 1 7 7 . 0 0 7 1 . 9 7 2 4 8 . 9 7
1966 1 9 2 6 . 6 6 1 9 2 . 6 7 7 8 . 6 6 2 7 1 . 3 3
‘Assumed t o  b e  10 p e r  c e n t .  
S o u r c e :  T a b l e s  I | ,  6 ,  a n d  7 .
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TABLE 8
COMPOSITE DEPRECIATION RATES FOR ANNUAL INVESTMENT 
IN INDUSTRIAL EQUIPMENT
A n n u a l  D e p r e c i a t i o n  C h a r g e a b l e  
Y e a r s  a f t e r  A q u i s i t i o n  a g a i n s t  A s s e t s  R e m a i n i n g  i n  
o f  A s s e t  E x i s t e n c e :  C o m p o s i te
0 - 3 ...................................................7 . 6
1|- 5 ...................................................7 . 5
6 - 8 ................................................... 7 . 5
9 - 1 0  2 . 6
1  1 ................................................... 2 . 3
1  2  1 . 9
1 3 - 2 0 ................................................... 1 . 5
2 1 - 2 5 ................................................... 1 . 5
26 t 3 0 ...................................................  0 . 8
3 1 - 4 0 ...................................................0 . 5
4 1 - 4 5 ................................................... 0 . 4
4 6 - 5 0 ................................................... 0 . 1
o v e r  5 0  . . . . . . . . . . .  0 . 0
S o u r c e :  MP, p .  66 .
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TABLE 9
DEPRECIATION CHARGES: INDUSTRIAL EQUIPMENT
(BILLIONS OP 1937 RUBLES)
Year of Investment 
1928 1929  1930 1931 1932 1933 193U 1935  1936 1937
1926 0 . 1 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1929 0 . 1 2 0 . 1 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1930 0 . 1 2 0 . 1 6 0 . 2 8 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1931 0 . 1 1 0 . 1 6 0 . 2 8 0 .3 3 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1932 0 . 1 1 0 . 1 6 0 . 2 8 0 . 3 3 0 . 4 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1933 0 . 1 1 0 . 1 6 0 . 2 8 0 . 3 3 0 . 4 0 0 . 3 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
1934 0 . 1 1 0 . 1 6 0 . 2 8 0 . 3 2 0 . 4 0 0 . 3 2 0 . 3 2 0 . 0 0 0 . 0 0 0 . 0 0
1935 0 . 1 1 0 . 1 6 0 . 2 8 0 .3 2 0 . 3 9 0 . 3 2 0 . 3 2 0 .4 2 0 . 0 0 0 . 0 0
1936 0 . 0 4 0 . 1 6 0 . 2 8 0 . 3 2 0 . 3 9 0 . 3 2 0 . 3 2 0 . 4 2 0 .6 1 0 . 0 0
1937 0 . 0 4 0 . 0 6 0 . 2 8 0 . 3 2 0 . 3 9 0 . 3 2 0 . 3 2 0 . 4 2 0 . 6 1  0 . 6 5
c 1938 0 . 0 4 0 . 0 6 0 . 1 0 0 . 3 2 0 . 3 9 0 . 3 2 0 . 3 2 0 .4 1 0 . 6 1 0 . 6 5
1939 0 . 0 3 0 . 0 5 0 . 1 0 0 . 1 1 0 . 3 9 0 . 3 2 0 . 3 2 0 . 4 1 0 . 6 1 0 . 6 5
g 1 9 4 0 . 0 . 0 2 0 . 0 4 0 . 0 8 0 . 1 1 0 . 1 4 0 . 3 2 0 . 3 2 0 . 4 1 0 . 6 1 0 . 6 4
1941*“' 0 . 0 1 0 . 0 2 0 . 0 4 0 . 0 5 0 . 1 4 0 . 0 6 0 . 1 6 0 . 2 1 0 . 3 1 0 . 3 203 1941" 0 . 0 1 0 . 0 1 0 . 0 3 0 . 0 5 0 . 1 2 0 . 0 5 0 . 1 6 0 . 2 0 0 . 3 0 0 . 3 2
o
faO
1942 0 . 0 2 0 .0 3 0 . 0 6 0 .0 8 0 . 1 2 0 . 1 1 0 . 1 1 0 .4 1 0 . 6 1 0 . 6 4
1943 0 . 0 2 0 . 0 3 0 . 0 6 0 . 0 6 0 . 1 0 0 . 1 0 0 . 1 1 0 . 1 4 0 . 6 1 0 . 6 4
m 1944 0 . 0 2 0 . 0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 8 0 . 1 0 0 . 1 4 0 . 2 1 0 . 6 4
ét 19L5 0 . 0 2 0 .0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 8 0 . 1 3 0 . 2 1 0 . 2 2
1946 0 . 0 2 0 . 0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 6 0 . 1 0 0 . 1 9 0 . 2 2co 1947 0 . 0 2 0 . 0 3 0 .0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 6 0 .0 8 0 . 1 5  0 . 2 0•H 1948 0 . 0 2 0 . 0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 .0 6 0 . 0 8 0 . 1 2 0 . 1 6•P
CO 1949 0 . 0 2 0 . 0 3 0 . 0 6 0 . 0 6 0 .0 8 0 . 0 6 0 . 0 6 0 . 0 8 0 . 1 2 0 . 1 3•H 1950 0 . 0 2 0 .0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 6 0 . 0 8 0 . 1 2 0 . 1 3
(0 1951 0 . 0 2 0 . 0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 6 0 . 0 8 0 .1 2 0 . 1 3
f t 1952 0 . 0 2 0 . 0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 6 0 . 0 8 0 . 1 2 0 . 1 30p 1953 0 . 0 1 0 . 0 3 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 6 0 .0 8 0 . 1 2 0 . 1 3
1954 0 . 0 1 0 . 0 2 0 . 0 6 0 . 0 6 0 . 0 8 0 . 0 6 0 . 0 6 0 .0 4 0 . 1 2 0 . 1 3kCO1955 0 . 0 1 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 8 0 . 0 6 0 . 0 6 0 .0 4 0 . 1 2 0 . 1 3
ÎH 1956 0 . 0 1 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 8 0 . 0 6 0 . 0 6 o . o 4 0 . 1 2 0 . 1 3
1957 0 . 0 1 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 4 0 . 0 6 0 . 0 6 0 . 0 4 0 . 1 2 0 . 1 3
1958 0 . 0 1 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 4 0 . 0 3 0 . 0 6 0 . 0 4 0 . 1 2 0 . 1 3
1959 0 . 0 1 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 4 0 . 0 3 0 . 0 3 0 . 0 3 0 . 1 2 0 . 1 3
1960 0 . 0 1 0 . 0 1 0 .0 2 0 . 0 2 0 . 0 4 0 . 0 3 0 .0 3 0 . 0 3 0 . 1 2 0 . 1 3
1961 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 2 o . o 4 0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 7 0 . 1 3
1962 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 2 0 . 0 3 0 . 0 3 0 . 0 3 0 .0 3 0 . 0 7 0 . 0 7
1963 0 . 0 1 0 . 0 1 0 .0 2 0 . 0 2 0 .0 3 0 . 0 2 0 .0 3 0 . 0 3 0 . 0 7 0 . 0 7
1964 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 2 0 . 0 3 0 . 0 2 0 . 0 2 0 . 0 3 0 . 0 7 0 . 0 7
1965 0 . 0 1 0 .0 1 0 . 0 2 0 . 0 2 0 . 0 3 0 . 0 2 0 . 0 2 0 .0 3 0 . 0 7 0 . 0 7
1966 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 2 0 .0 3 0 . 0 2 0 . 0 2 0 . 0 3 0 . 0 4  0 . 0 7
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TABLE 9 --C o n tin u e d
Year of Investment
1938  1 9 3 9  19U0 1941  1941  191+2 19l|3 I 9I+U 1942 194 6
1928  0 , 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1929  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1930  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1931  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1932  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1933  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1935  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1935  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1936  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
1937  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
c  1938  0 . 7 7  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
^  1939  0 . 7 7  0 . 7 3  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
g  1940  0 . 7 7  0 . 7 3  0 . 7 3  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
19 i l l '“ 0 . 3 8  0 . 3 7  0 . 3 7  0 . 1 9  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
.H 19Ï1''" 0 . 3 8  0 . 3 6  0 . 3 6  0 . 1 8  0 . 0 6  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
^ 19l| 2  0 . 7 6  0 . 7 2  0 . 7 3  0 . 3 7  0 . 1 1  0 . 2 8  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0
w  1943  0 . 7 6  0 . 7 2  0 . 7 2  0 . 3 7  0 . 1 1  0 . 2 8  0 . 2 6  0 . 0 0  0 . 0 0  0 . 0 0
a 1944  0 . 7 6  0 . 7 2  0.72 0 . 3 6  0 . 1 1  0 . 2 8  0 . 2 6  O. 6 3  0 . 0 0  0 . 0 0
g  1942  0 . 7 6  0 . 7 2  0 . 7 2  0 . 3 6  0 . 1 1  0 . 2 8  0 . 2 6  0 . 6 3  0 . 8 6  0 . 0 0
191+6 0 . 2 6  0 . 7 2  0 . 7 2  O.36  0 . 1 1  0 . 2 8  0.22 O.63  0.86  0 . 9 3
o 1947  0 . 2 6  0 . 2 2  0 . 7 2  0 . 3 6  0 . 1 1  0 . 2 8  0 . 2 2  0 . 6 2  0 . 8 6  0 . 9 3
191+8 0 . 2 3  0 . 2 2  0 . 2 2  0 . 3 6  0 . 1 1  0 . 2 8  0 . 2 2  0 . 6 2  0 . 8 2  0 .9 3
CO 191+9 0 . 1 9  0 . 2 2  0 . 2 2  0 . 1 3  0 . 1 1  0 . 2 8  0 . 2 2  0 . 6 2  0 . 8 2  0 . 9 2
o 1920 0 . 1 2  0 . 1 8  0 . 2 2  0 . 1 3  0 . 0 4  0 . 1 0  0.22 0 . 6 2  0 . 8 2  0.92
? 1921 0 . 1 2  0.11+ 0 . 1 8  0 . 1 1  0 . 0 4  0 . 1 0  0 . 0 9  0 . 6 2  0 . 8 2  0 . 9 2
ft 1922 0.12  0.11+ 0 . 1 4  0 . 0 9  0 . 0 3  0 . 0 9  0 . 0 9  0 . 2 1  0 . 8 2  0 . 9 2
^  1923 0 . 1 2  0 . l 4  0 . l 4  0 . 0 7  0 . 0 3  0 . 0 7  0 . 0 8  0 . 2 1  0 . 3 0  0 . 9 2
. 1924 0 . 1 2  0 , 1 4  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 6  0 . 1 9  0 . 3 0  0 . 3 2
S 1955  0 . 1 2  o . i 4 o . i 4 0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 6  0 . 2 6  0 . 3 2
^  1 9 2 6  0 . 1 2  0 . l 4  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 2 2  0 . 2 8
1927 0 . 1 2  0 . l 4 0 . l 4 0 . 0 7  0 . 0 2  0 . 0 6  0.02 0 . 1 2  0 . 1 7  0.23
1928 0 . 1 2  0 . 1 4  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 .1 8
1929 0 . 1 2  0 . l 4  0 . 1 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 .1 8
1960 0 . 1 2  0 . 1 4  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 . 1 8
1961 0 . 1 2  0 . l 4  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 . l 8
1962 0 . 1 2  0 . 1 4  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 . l 8
1963 0 . 0 8  0 . l 4  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 . l 8
1964 0 . 0 8  0 . 0 8  0 . l 4  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 . l 8
1962 0 . 0 8  0 . 0 8  0 . 0 8  0 . 0 7  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 . l 8
1966 0 . 0 8  0 . 0 8  0 . 0 8  0 .0 k  0 . 0 2  0 . 0 6  0 . 0 2  0 . 1 2  0 . 1 7  0 . l 8
66*0 +19*0 1+1*0 CC*0 6 Z '0  6 Z '0  AZ*0 I Z 'O  IZ*0 OZ'O
§ Z - I  Z I ' I  AA'O z 5 ’0 ^ ^ ’ 0 6Z*0 6 Z '0  I Z 'O  I Z 'O  IZ 'O  OZ'O
b S 'C  Z I ' I  I g 'O  C9*0 Z+]'0 6 Z '0  6 Z '0  AZ'O IZ 'O  I Z 'O  OZ'O
e S 'C  LQ'O lA 'O  I S 'O  AC'O 6 Z '0  AZ'O IZ 'O  I Z 'O  OZ'O
6 5 'C  +1Z'C ZS 'Z  IZ 'O  85*0 +1+1'0 ZC'O ZZ'O I Z 'O  IZ 'O  OZ'O
6 S 'C  +1Z'€ ZS 'Z i]0 'Z 85*0 05*0 +1+1'0 +lC'0 IZ 'O  I Z 'O  OZ'O
+1Z'€ ZS 'Z +]0'Z Z9*I  05*0 05*0 Z+l'O ZZ'O I Z 'O  OZ'O
+19'C +1Z'C Z 5 'Z  +10"Z Z 9 * I  +1+1*1 05*0 Z+i'O ZC'O ZZ'O OZ'O
+19'C 6Z 'C  Z5"Z +10'Z  Z9*I  +1+1*1 5+1*1 z+l*0 95*0 CC'O 92*0
+79'€ 6 Z ' €  55*2 +10'Z Z9*I  +1+1*1 5+1*1 55*1 95*0 Z 5 '0  l 5 ' 0
0 0 * 0  6 Z '5  55*2 ZO'2 Z 9 * I  +1+1*1 5+1*1 55*1 5 0 ' I  Z 5 '0  55*0
00*0  00*0 55*2 ZO'Z 69*1  +1+1*1 5+1*1 55*1  5 0 * I  Z O 'I  55*0
00*0 00*0  00*0 ZO'2 69*1 9+1*1 5+1*1 55*1  50*1 Z O ' I  l O ' I
00*0  00*0  00*0 00*0 69*1 9+1*1 Z+1*I 55*1  50*1 Z O 'I  l O ' I
GO'O OO'O 00*0  00*0 00*0  9+1*1 z+l*l Z 5 ' I  50*1 Z O 'I  l O ' I
OO'O OO'O OO'O OO'O OO'O OO'O z+ l ' l  Z 5 ' I  9 0 ' I  Z O 'I  l O ' I
00*0  00*0  00*0 00*0 00*0 OO'O OO'O Z 5 ' I  9 0 ' I  6 0 ' I  l O ' I
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O 9 0 ' I  6 0 ' I  Z O ' I
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O 6 0 ' I  Z O 'I
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O Z O 'I
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O 00*0 OO'O OO'O OO'O OO'O OO'O 00*0  OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O 00*0 00*0  OO'O OO'O 00*0
00*0 00*0  OO'O 00*0 OO'O OO'O 00*0 OO'O OO'O OO'O OO'O
OO'O OO'O OO'O 00*0 00*0 OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O OO'O 00*0 OO'O OO'O OO'O OO'O OO'O OO'O OO'O OO'O
OO'O 00*0  OO'O 00*0 OO'O OO'O OO'O OO'O OO'O OO'O OO'O
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TABLE 9 --C o n tin u e d
Y e a r  o f  I n v e s t m e n t
1928 1929 I 9 6 0 1961 1962 1963  1964 1962 1966 T o t a l
1928 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 1 2
1929 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 2 8
1930 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 , 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 2 6
1931 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 8 8
1932 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 . 2 8
1933 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 . 6 0
1934 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 . 9 2
1932 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 . 3 2
1936 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 . 8 6
1937 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 3 . 4 1
c 1938 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 3 . 9 9<D 1939 . 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 4 . 4 9
1940 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 4 . 9 2
1941* 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 , 6 305•H 1941* 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 . 2 9
o 1942 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 . 1 6bO 1943 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 . 0 9
CO 1944 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 . 2 6siÜ 1942 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 • 62
1946 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 6 . 0 0co 1947 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 6 . 4 6•H
1 'I 1948 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 6 . 9 7
CO 1949 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 7 . 6 9•HO 1920 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 8 . 6 90)
p . 1921 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 9 . 8 8
A 1922 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 0 . 8 4
O 1923 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 1 . 9 0
1924 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 3 . 2 4
ca 1922 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 4 . 9 7
0 1926 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 7 . 4 2
1927 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 0 . 1 6
192 8 4 . 2 0  0 . 0 0 0 . 0 0 0 . 0 0 0 .0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 3 . 2 8
1929 4 . 2 0  4 . 7 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 6 . 7 8
I 9 6 0 4 . 2 0  4 . 7 0  2 . 1 2  0 . 0 0  0 . 0 0  0 . 0 0  o . o o 0 . 0 0 0 . 0 0 3 0 . 7 2
1961 4 . 1 4  4 . 7 0  2 . 1 2  2 . 6 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 3 2 . 0 1
196 2 4 . 1 4  4 . 6 4  2 . 1 2 2 . 6 6 6 .3 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 3 9 . 6 7
1963 4 . 1 4  4 . 6 4  2 . 0 6 2 . 6 6 6 . 3 2 6 . 8 9 0 . 0 0 0 . 0 0 0 . 0 0 4 4 . 2 4
1964 4 . 1 4  4 . 6 4  2 . 0 8  2 . 2 9  6 . 3 2  6 . 8 9  7 . 6 8 0 . 0 0 0 . 0 0 4 9 . 7 1
1965 4 . 1 4  4 . 6 4  2 . 0 8  2 . 2 9  6 .2 4 6 . 8 9 7 . 6 8 8 . 0 7 0 . 0 0 2 2 . 0 0
1966 1 . 4 4  4 . 6 4  2 . 0 8  2 . 2 9  6 . 2 4  6 . 8 0  7 . 6 8  8 . 0 7  8 . 6 0 6 0 . 3 8
■“'A nnual  d e p r e c i a t i o n  c h a r g e  d i v i d e d  e q u a l l y  b e t w e e n  
191+1, 1 s t  h a l f  a n d  1 9 ^ 1 ,  2nd  h a l f .
S o u r c e :  D e p r e c i a t i o n  r a t e s  i n  T a b le  5 a p p l i e d  t o  t h e
i n v e s t m e n t  f i g u r e s  i n  T a b l e  3*
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TABLE 10
DEPRECIATION CHARGES: INDUSTRIAL CONSTRUCTION AND
INSTALLATION (BILLIONS OP 193 7  RUBLES)
I n s t a l l a t i o n C o n s t r u c t i o n
A n n u a l , C u m u la t iv e A n n u a l C u m u l a t i v e
Y e a r C h a rg e T o t a l C h arg e T o t a l
1928 0 . 0 1 0 . 0 1 0 . 0 7 0 0 . 0 7
1 9 2 9 0 . 0 1 0 . 0 2 0 . 1 0 0 0 . 1 7
1930 0 . 0 2 o . o 4 0 . 1 6 0 0 . 3 3
193 1 0 . 0 2 0 . 0 6 0 . 1 8 0 0 . 2 1
1932 0 . 0 2 0 . 0 8 0 . 1 9 0 0 . 7 0
1933 0 . 0 2 0 . 1 0 0 . 1 2 0 0 . 8 2
1934 0 . 0 2 0 . 1 2 0 . 1 9 1 . 0 4
1932 0 . 0 3 0 . 1 5 0 . 2 2 1 . 2 9
1 9 3 6 0 . 0 3 0 . 1 8 0 . 3 2 1 . 6 4
1937 0 . 0 3 0 . 2 1 0 .2 8 1 . 9 2
1938 0 . 0 3 0 . 2 4 0 . 2 2 2 . 1 7
193 9 0 . 0 3 0 . 2 7 0 . 2 6 2 . 4 3
1940
1 s t  J
0 . 0 3 0 . 3 0 0 . 2 6 2 . 6 9
1 9 4 1 , 0 . 0 2 0 . 3 2 0 . 1 0 2 . 7 9
1 9 4 1 , 2nd I 0 . 0 1 0 . 3 3 0 . 0 2 2 . 8 1
194 2 0 . 0 1 0 . 3 4 0 . 0 2 2 . 8 6
1943 0 . 0 1 0 . 3 2 0 . 0 2 2 . 9 1
194 4 0 . 0 2 0 . 3 7 0 . 0 8 2 . 9 9
1942 0 . 0 2 0 . 3 9 0 . 1 1 3 . 1 0
1946 0 . 0 3 0 . 4 2 0 . 1 2 3 . 2 2
1947 0 . 0 3 0 . 4 2 0 . 1 4 3 . 3 9
1948 0 . 0 4 0 . 4 9 0 . 2 0 3 . 2 9
1 9 4 9 o . o 4 0 . 2 3 0 . 3 0 3 . 8 9
1920 0 . 0 6 0 . 2 9 0 .3 4 4 . 2 3
1921 0 . 0 6 0 . 6 2 0 . 3 9 4 . 6 2
192 2 0 . 0 6 0 . 7 1 0 . 4 6 2 . 0 8
1923 0 . 0 7 0 . 7 8 0 . 2 0 2 . 2 8
192 4 0 . 0 6 0 . 8 6 0 . 2 6 6 . 1 4
1922 0 . 0 9 0 . 9 2 0 . 6 0 6 . 7 4
1926 0 . 1 1 1 . 0 6 0 . 6 2 7 . 3 6
1 9 2 7 0 . 1 2 1 . 1 8 0 . 6 1 ■ 7 . 9 7
1928 0 . 1 4 1 . 3 2 0 . 6 2 8 . 6 2
1 9 2 9 0 . 1 5 1 . 4 7 0 . 7 3 9 . 3 2
1960 0 . 1 6 1 . 6 3 0 .8 3 1 0 . 1 8
1961 0 . 1 8 1 . 8 1 0 . 8 2 1 1 . 0 0
1 9 6 2 0 . 1 9 2 . 0 0 0 . 8 2 1 1 . 8 2
1963 0 . 2 1 2 . 2 1 0 . 8 9 1 2 . 7 4
196 4 0 . 2 3 0 . 9 3 1 3 . 6 7
196 2 0 . 2 4 0 . 6 2 1 4 . 2 9
1966 0 . 2 6 2 . 9 4 1 . 0 2 1 2 . 3 4
S o u r c e :  Columns 1 a n d  2 :  2^% a n n u a l  r a t e  a p p l i e d
t o  t a b l e  A - 2 ,  Column 3 ,  p .  3 8?  i n  MP a n d  t a b l e  A - 2 - X ,  Column 
3 ,  p .  32 i n  BMP. Columns 3 a n d  l\.: 2% a n n u a l  r a t e  a p p l i e d
t o  T a b le  1 - C ,  Column
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TABLE 11
INDUSTRIAL PRODUCTION INDEX COMPONENTS 
(1937 = 1 0 0)
Y e a r
C i v i l i a n
I n d u s t r y
M u n i t i o n s
I n d u s t r y
C o n s t r u c ­
t i o n
T r a n s p o r -  
1 t a t i o n  
and  
Communi­
c a t i o n s
1 T r a d e  
and 
R e s t a u ­
r a n t s
1928 4 0 . 2 4 . 0 3 6 . 7 2 7 . 9 9 1 . 8
1929 4 6 . 4 5 . 0 ' 4 5 . 0 3 4 . 0 9 7 . 1
1930 5 5 . 3 6 . 0 5 8 . 9 4 3 . 6 9 9 . 2
1931 5 9 . 4 6 . 0 6 3 .7 5 0 . 3 9 8 . 4
1932 6 1 . 7 6 . 0 6 3 . 6 5 8 . 1 7 8 . 0
1933 6 5 . 0 1 6 . 0 5 7 . 2 5 6 . 5 6 6 . 6
1934 7 3 . 5 3 5 . 0 6 9 .1 6 3 . 8 7 1 . 7
1935 8 4 . 8 6 0 . 0 8 5 . 3 7 5 . 1 7 4 . 2
1936 9 8 . 1 8 0 . 0 1 1 5 . 0 9 0 . 2 8 6 . 4
1937 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0
1938 1 0 1 .6 1 4 5 . 0 9 8 .8 1 0 2 . 0 1 0 9 .1
1939 1 0 5 . 0 2 0 5 . 0 1 0 1 . 0 1 0 8 . 9 1 2 3 . 5
1940 1 0 5 . 6 2 8 0 . 0 1 0 1 . 0 1 1 5 . 1 1 0 6 . 6
1941 1 1 0 . 3 6 5 . 8 1 0 4 . 6 9 9 . 4
1942 7 5 . 4 3 0 . 7 5 9 . 5 4 4 . 2
1943 8 3 . 4 3 2 . 0 6 7 . 6 4 5 . 4
1944 9 2 . 3 4 1 . 7 7 7 . 7 5 6 . 8
1945 5 4 . 3 4 2 0 . 0 4 2 . 9 8 3 . 2 6 8 . 0
1946 6 7 . 4 2 7 5 . 0 6 4 . 2 9 5 . 0 7 6 . 1
1947 8 2 . 6 2 4 5 . 0 7 9 . 4 9 9 . 3 7 2 . 0
1948 1 0 6 . 4 2 3 0 . 0 1 0 6 .0 1 1 8 . 2 7 9 . 6
1949 1 2 9 .4 2 3 0 . 0 1 3 5 .0 1 3 6 . 0 1 0 0 .2
1950 1 4 8 . 4 2 4 0 . 0 1 5 5 . 0 1 5 5 . 6 1 3 0 . 5
1951 1 6 7 . 4 2 8 5 . 0 1 7 6 . 0 1 7 5 . 6 1 4 6 . 1
1952 1 7 7 . 5 3 1 5 . 0 1 9 6 .0 1 9 2 . 9 1 5 7 . 6
1953 1 9 5 . 1 3 0 0 . 0 2 1 7 . 0 2 0 8 . 2 1 8 4 . 9
1954 2 1 8 . 7 3 2 0 . 0 2 3 9 . 0 2 2 5 . 1 2 1 4 . 8
1955 2 4 3 . 4 3 6 0 . 0 2 6 4 .0 2 5 4 . 4 2 2 3 . 0
1 956 2 7 2 . 1 3 7 0 . 0 2 7 7 .0 2 7 9 . 6 2 3 9 .4
1957 2 9 6 . 2 3 8 0 . 0 3 0 1 . 0 3 1 4 . 6 2 7 1 . 0
1958 3 2 5 . 1 3 9 5 . 0 3 3 7 .0 3 4 0 . 6 2 8 5 . 7
1959 3 5 0 . 7 4 0 0 . 0 3 7 7 . 0 3 7 3 . 4 3 0 3 .6
1960 3 6 9 . 7 4 7 5 . 0 4 0 5 . 0 3 9 5 . 5 3 3 0 . 0
1961 3 9 2 . 4 5 8 0 . 0 4 2 4 . 0 4 1 9 . 6 3 4 1 . 9
1962 4 1 7 . 4 6 4 5 . 0 4 4 5 . 0 4 4 7 . 3 3 6 1 .8
1963 4 4 4 . 4 6 7 0 . 0 4 5 9 . 0 4 8 5 . 3 3 7 6 . 8
1964 4 7 4 . 6 6 5 5 . 0 4 7 8 . 0 5 3 0 . 0 3 9 6 . 1
1965 5 0 7 . 6 6 6 6 . 0 5 0 4 . 0 5 7 9 . 9 4 3 4 . 1
1966 5 3 8 . 6 7 0 5 . 0 5 3 3 . 0 6 1 5 . 6 4 7 1 . 9
S o u r c e s :  1 9 2 8 - 1 9 ^ 0 ,  1 9 4 2 - 1 9 6 0 :  MP, p p .  6 2 2 - 2 4 ;
1 9 4 1 - 1 9 4 4 ;  P, p .  3 1 ;  1 9 6 1 - 1 9 6 6 :  BMP, p. 5 1 .
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TABLE 12
LABOR FORCE BY SECTOR 
( M i l l i o n s )
T r a n s p o r ­
t a t i o n
Y e a r I n d u s t r y
C o n s t r u c ­
t i o n
i Communica- 1 
t i o n s
R e t a i l
T rad e F o r e s t r y
1928 3 .7 7 3 0 .7 2 3 1 . 3 6 2 0 . 2 3 2 0 .0 7 2
1929 3 . 9 4 4 0 .8 9 8 1 . 4 1 7 0 . 6 2 7 0 . 0 8 1
1930 2 . 0 6 9 1 . 4 2 9 1 . 6 1 9 0 . 8 1 2 0 . 0 8 7
1931 6 .7 3 8 2 . 0 2 9 2 . 0 1 0 1 .0 7 8 0 .0 9 3
1932 8 . 0 0 0 2 . 2 8 9 2 . 2 4 1 1 .4 1 1 0 . 1 0 0
1933 7 . 7 9 6 1 . 8 0 4 2 .3 8 7 1 . 3 7 2 0 .1 2 0
1934 8 . 1 7 9 1 . 9 7 1 2 . 6 2 9 1 . 4 6 2 0 . 1 4 4
1932 8 . 8 7 7 1 .6 9 9 3 . 0 2 4 1 . 6 2 0 0 .1 7 2
19 3 6 9 . 4 9 2 1 . 6 3 8 3 .0 3 9 ( 2 . 0 3 7 ) 0 .2 0 7
1937 1 0 . 1 1 2 1 .2 7 6 3 . 0 2 6 2 .2 2 2 0 .2 4 8
193 8 1 0 .2 1 8 1 . 2 2 1 3 . 6 0 2 (2 . 7 0 0 ) 0 .2 2 8
1939 1 0 . 3 2 4 1 . 2 8 6 3 . 7 7 3 ( 2 .8 8 8 ) 0 .2 6 8
1 9 4 0 1 0 .9 6 7 1 . 2 6 3 3 . 9 0 3 3 . 3 0 3 0 .2 7 9
1 942 9 . 2 0 8 1 .2 1 2 3 . 2 3 7 2 .4 4 0 0 . 1 9 9
1946 1 1 . 4 4 9 1 . 8 2 2 3 . 9 2 2 ( 2 . 2 9 6 ) 0 .2 3 4
1947 1 2 .4 4 4 2 . 0 6 2 4 . 1 6 2 ( 2 . 7 6 2 ) 0 .2 7 4
1948 1 2 . 8 4 9 2 . 2 2 3 4 . 3 2 0 ( 2 . 9 3 9 ) 0 .3 2 2
1949 1 3 . 2 6 8 2 .4 1 4 4 . 2 0 9 (3 . 1 2 7 ) 0 . 3 7 8
1 9 2 0 1 4 .1 4 4 2 . 2 6 9 4 . 6 2 4  . 3 . 3 2 2 0 . 4 4 4
1921 1 2 . 0 0 6 2 . 6 7 8 4 . 8 9 9 3 . 4 0 9 0 .4 2 3
1922 1 2 . 2 2 6 2 . 7 8 8 2 . 1 6 0 3 . 4 9 2 0 . 4 6 2
1923 1 6 .2 6 1 2 . 8 4 3 2 . 3 2 2 3 . 4 6 3 0 .4 1 6
1924 1 7 . 0 1 6 3 . 1 7 9 2 . 2 3 6 3 . 2 9 1 0 . 4 0 2
1922 1 7 . 3 6 7 3 . 1 9 0 2 . 6 2 0 3 . 7 2 2 0 .3 8 9
1926 1 8 . 2 0 0 3 . 2 2 0 2 . 8 4 0 3 . 8 2 6 0 .3 9 0
1927 1 9 . 1 4 4 4 . 0 0 0 2 . 9 9 6 4 . 0 1 7 0 . 3 7 7
1928 1 9 .6 7 2 4 . 4 2 1 6 . 3 3 2 4 . 1 9 0 0 .3 6 7
1929 2 0 . 2 0 7 4 . 8 0 0 6 . 6 6 3 4 . 3 8 9 0 . 3 2 2
I 9 6 0 2 2 .2 9 1 2 . 1 4 3 7 . 0 1 7 4 . 6 7 2 0 .3 2 9
1961 2 3 . 4 7 2 2 . 2 7 0 7 . 3 0 8 2 . 0 1 0 0 . 3 7 8
1962 2 4 . 2 9 7 2 . 1 7 2 7 . 2 0 9 2 . 2 2 3 0 . 3 8 9
1 963 2 2 .0 2 7 2 . 2 3 7 7 .7 1 8 2 . 4 8 7 0 .3 9 9
1964 2 2 . 9 3 3 2 . 3 7 0 7 . 9 8 2 2 . 7 2 2 0 .4 0 4
1962 2 7 .0 2 6 2 . 6 1 7 8 . 2 2 9 6 . 0 0 9 0 .4 0 2
1966 2 8 . 1 0 2 2 . 7 6 8 8 . 4 3 7 6 .2 6 1 0 .4 0 9
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TABLE 1 2 - -C o n tin u ed
Y e a r
P r o d u c e r s
C o -o p s
I n d e ­
p e n d e n t
A r t i s a n s
I n d u s t r i a l  
w ork  i n  
a g r i c u l t u r e
o t h e r  an d  
r e s i d u a l T o t a l
1928 O .6 O5 1 . 7 0 0 0 .2 0 8 0 . 0 7 5 9 .1 0 1
1929 0 . 9 0 0 1 . 5 0 0 0 .1 9 7 0 .0 8 8 9 .6 5 2
1930 1 . 2 0 0 1 . 1 0 0 0 .1 9 4 0 . 1 0 3 1 1 .6 4 6
1931 1 . 4 0 0 0 . 9 0 0 0 .2 5 8 0 . 1 2 0 1 4 .6 2 6
1932 1 . 6 0 0 0 .8 0 0 0 .3 6 9 0 . 1 4 0 1 6 .9 5 0
1933 1 , 4 0 0 0 . 7 0 0 0 .3 5 2 0 . 1 5 5 1 6 .0 8 9
193U 1 . 4 0 0 0 . 6 0 0 0 .3 0 9 0 . 1 7 0 1 6 .8 9 7
1935 1 . 7 0 0 0 . 5 0 0 0 .2 9 7 0 . 1 8 6 1 8 .1 3 5
1936 1 . 5 0 0 0 . 5 0 0 0 .2 7 0 0 . 2 0 5 1 8 .8 9 1
1937 1 . 0 0 0 0 . 5 0 0 0 . 2 6 1 0 . 2 2 5 2 0 .2 7 3
1938 1 .8 0 0 0 . 5 0 0 0 .2 4 0 0 . 2 5 6 2 1 .098
1939 1 . 9 0 0 0 . 5 0 0 0 .2 5 5 0 .2 9 1 2 1 .7 8 5
1940 2 . 7 3 4 O . 6O4 0 .2 7 0 0 . 3 3 1 2 3 .9 5 4
191&5 1 . 3 0 0 0 . 2 2 5 0 .2 7 3 0 . 2 5 0 1 9 .2 4 7
19lj.6 1 . 4 0 0 0 .2 3 2 0 .2 8 5 0 . 3 0 7 2 2 .3 0 7
I 9I4.7 1 . 4 0 0 0 . 2 4 0 0 .2 9 9 0 . 3 5 1 2 3 .9 9 4
191^8 1 . 4 0 0 0 .2 4 8 0 . 3 1 2 0 . 3 9 4 2 5 .0 0 7
19U9 1 . 4 0 0 0 . 2 5 6 0 .3 2 8 0 . 4 4 4 2 6 .4 2 4
1950 1 . 5 2 5 0 . 2 6 4 0 .3 4 4 0 .5.03 2 7 .7 4 2
1951 1 . 6 0 0 0 . 2 4 6 0 .3 5 5 0 . 5 3 7 2 9 .1 8 3
1952 1 . 6 0 0 0 .2 3 0 0 .3 6 9 0 . 5 6 3 3 0 .2 2 3
1953 1 . 6 0 0 0 . 2 1 4 0 .4 0 3 0 . 6 0 0 3 1 .1 5 2
1951^ 1 . 7 0 0 0 .1 8 7 0 .6 0 0 0 . 6 3 2 3 2 .8 4 3
1955 1 . 8 0 0 0 .1 6 4 0 .5 5 4 0 . 6 6 5 3 3 .5 0 4
195 6 1 . 2 0 0 0 . 1 9 5 0 .6 1 0 0 . 6 7 3 3 4 .7 8 4
1957 1 . 2 0 0 0 . 1 4 5 0 .7 4 7 0 . 6 9 9 3 6 . 3 2 5
1958 1 .4 0 0 0 . 1 5 6 0 .6 2 0 0 . 7 6 4 3 7 .9 2 5
1959 1 . 4 0 0 0 .1 7 4 0 .5 8 4 0 . 9 0 3 3 9 . 4 7 2
I 9 6 0 0 . 1 7 4 0 .6 4 1 1 . 0 1 9 4 1 . 3 1 9
1961 0 . 1 7 4 0 .7 0 4 1 . 1 0 2 4 3 . 5 0 1
1962 0 . 1 7 4 0 .8 2 0 1 . 1 5 8 4 4 . 7 7 2
1963 0 . 0 8 7 0 .8 3 4 1 . 2 2 8 4 6 .0 4 7
196i| 0 . 8 5 5 1 . 3 1 9 4 7 . 6 1 5
1965 0 .9 1 7 1 . 4 2 6 4 9 .686
1966 1 .2 5 0 1 . 4 7 5 5 1 . 7 0 5
S o u r c e :  R e t a i l  T r a d e ,  1928-1935: K a p l a n ,  E a r n i n g s
D i s t r i b u t i o n s  i n  t h e  USSR, The RÆKD C o r p o r a t i o n ,  RM-blVO, ' 
p .  133 .  mrcTaTâ","'1928-1965: K a p l a n ,  The Record  o f
S o v i e t  Economic G row th ,  1 92 8 -1 9 65 ,  The RAITD C o r p o r a t i o n ,  
Ëï^l-6169, p p .  2 0 9 - 1 0 .  A l l  d a t a ,  1966: W e i tz m a n ,  S o v i e t
P o s t w a r  Economic  G row th  a n d  C a p i t a l  L a b o r  S u b s t i t u t i o n , 
Cow les  E o u n d a t i o n  D i s c u s s i o n  p a p e r  Wo. 2 5 b ,  1 9 6 b ,  ppV 3 9 - 14-0 , 
F o r  e x p l a n a t i o n  o f  P r o d u c e r s  C o - o p s ,  I n d e p e n d e n t  A r t i s a n s ,  
I n d u s t r i a l  work  in. A g r i c u l t u r e  and O t h e r s  a n d  R e s i d u a l  a s  
w e l l  a s  f i g u r e s  i n  p a r e n t h e s e s  s e e  t e x t  a n d  T a b l e  10.
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TABLE 13
INDUSTRIAL WORK IN AGRICULTURE 
( M i l l i o n s )
Y e a r
A g r i c u l t u r a l  
L a b o r  F o r c e
I n d u s t r i a l  Work 
i n  A g r i c u l t u r e  
( ^ )
1928 1 . 6 6 0 ( 1 2 . 5 )
1929 1 . 5 7 6 ( 1 2 . 5 )
1930 1 . 5 5 2 ( 1 2 . 5 )
1931 2 . 0 6 0 ( 1 2 . 5 )
1932 2 . 9 4 8 ( 1 2 . 5 )
1933 2 . 8 1 9 ( 1 2 . 5 )
193U 3 . 0 9 4 ( 1 0 . 0 )
1 9 3 5 2 . 9 7 4 ( 1 0 . 0 )
1936 2 . 7 0 0 ( 1 0 . 0 )
1937 2 . 6 0 9 9 . 0
1938 2 . 4 0 0 ( 1 0 . 0 )
1939 2 . 5 4 7 ( 1 0 . 0 )
19I1.O 2 . 6 9 7 1 0 . 0
19L5 2 . 7 3 1 ( 1 0 . 0 )
19U6 2 . 8 5 2 ( 1 0 . 0 )
1947 2 . 9 8 8 ( 1 0 . 0 )
1948 3 . 1 2 2 ( 1 0 . 0 )
1 9 4 9 3 . 2 7 6 ( 1 0 . 0 )
1950 3 . 4 3 7 1 0 . 0
1951 3 . 5 5 4 ( 1 0 . 0 )
1952 3 . 6 9 3 ( 1 0 . 0 )
1953 4 . 0 2 6 1 0 . 0
1954 5 . 9 9 9 ( 1 0 . 0 )
1955 6 . 1 5 7 9 . 0
195 6 6 .0 9 5 1 0 . 0
1957 6 .7 9 3 1 1 . 0
1958 6 . 1 9 5 1 0 . 0
1959 5 . 8 3 8 1 0 . 0
I 9 6 0 7 . 1 2 3 9 . 0
1 96 1 7 .8 3 8 ( 1 0 . 0 )
1962 8 . 1 9 7 ( 1 0 . 0 )
1963 8 . 3 3 9 ( 1 0 . 0 )
1964 8 . 5 5 2 ( 1 0 . 0 )
1965 9 . 1 6 7 ( 1 0 . 0 )
1 96 6 ( 1 0 . 0 )
S o u r c e :  Column 1 :  s e e  T a b le  9 .  Column 2 :  MP,
61;^ a n d  t e x t .
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TABLE llj.
MAN HOURS PER YEAR: LARGE SCALE
INDUSTRIAL LABOR FORCE
Y e a r
A c t u a l
Days
Worked
A v e ra g e  
H ours  
P e r  Day
A v e rag e  
H ours  
P e r  Y e a r
Man Hours  
P e r  Y ear  
( b i l l i o n s )
1928 2 6 3 . 0 7 . 3 7 1 9 3 8 . 3 1 1 7 . 6 4
1929 2 6 4 . 2 7 .3 7 1 9 4 7 . 1 5 1 8 . 7 9
1930 2 5 2 . 7 7 . 3 8 1 8 6 4 .9 3 2 1 . 7 2
1931 2 5 3 . 2 7 . 2 6 1 8 3 8 .2 3 2 6 . 8 9
193 2 2 5 7 . 2 7 . 1 6 1 8 4 1 . 5 5 3 1 . 2 1
1933 265 • 8 7 . 1 1 1 8 8 9 .8 4 3 0 . 4 1
1934 2 6 7 . 0 7 . 0 9 1 8 9 3 .0 3 3 1 . 9 9
1935 2 6 8 . 0 7 . 0 6 1 8 9 2 . 0 8 3 4 . 3 1
193 6 2 6 4 . 1 7 . 0 0 1 8 4 8 . 7 0 3 4 . 9 2
1937 2 6 0 . 3 7 . 0 0 1 8 2 2 . 1 0 3 6 . 9 4
1938 2 6 0 . 3 7 . 0 0 1 8 2 2 . 1 0 3 8 . 4 4
1939 2 6 0 . 3 7 . 0 0 1 8 2 2 . 1 0 3 9 . 6 9
1940 2 6 9 . 8 8 . 0 0 2 1 5 8 . 4 0 5 1 . 7 0
19 4 5 2 9 2 . 0 8 . 5 0 2 4 8 2 .0 0 4 7 . 7 7
1946 2 8 4 . 0 8 . 0 0 2 2 7 2 . 0 0 5 0 . 6 8
1947 2 7 6 . 3 8 . 0 0 2 2 1 0 . 4 0 5 3 . 0 4
1948 2 7 6 . 3 8 . 0 0 2 2 1 0 . 4 0 5 5 . 2 8
1949 2 7 6 . 3 8 . 0 0 2 2 1 0 . 4 0 5 8 . 4 1
1950 2 7 6 . 3 8 . 0 0 2 2 1 0 . 4 0 6 1 . 3 2
1951 2 7 5 . 6 8 . 0 0 2 2 0 4 . 8 0 6 4 . 3 4
1952 2 7 4 . 8 8 . 0 0 2 1 9 8 . 4 0 6 6 . 4 4
1953 2 7 4 . 3 8 . 0 0 2 1 9 4 .4 0 6 8 . 3 6
1954 2 7 3 . 8 8 . 0 0 2 1 9 4 .4 0 7 2 . 0 7
1955 2 7 3 . 3 8 . 0 0 2 1 8 6 .4 0 7 3 . 2 5
195 6 2 7 2 .1 7 . 7 0 2 0 9 5 .1 7 7 2 . 8 8
1957 2 6 7 . 4 7 . 6 4 2 0 4 2 .9 4 7 4 . 2 1
1958 2 6 8 . 0 7 . 5 4 2 0 2 0 . 7 2 7 6 . 6 4
1959 2 6 6 . 5 7 . 3 7 1 9 6 4 . 1 1 7 7 . 5 3
1960 2 6 6 . 9 6 . 9 9 1 8 6 5 . 6 3 7 7 . 0 9
1961 2 6 4 . 2 6 . 6 7 1 7 6 2 . 2 1 7 6 . 6 6
1962 2 6 3 . 4 6 . 6 7 1 7 5 6 . 8 8 7 8 . 6 6
1963 2 6 4 . 5 6 . 6 7 1 7 6 4 . 2 2 8 1 . ^
1964 2 6 6 . 5 6 . 6 7 1 7 7 7 . 5 6 8 4 . 64
1 9 6 5 2 6 6 .4 6 . 6 7 1 7 7 6 .8 9 6 8 . 2 9
196 6 2 6 3 . 1 6 . 6 7 1 7 5 4 . 8 8 9 0 . 7 4
S o u r c e :  Columns 1 - 3 :  K a p l a n ,  The R e c o rd  o f  S o v i e t
E co n o m ic  G r o w th ,  1 9 2 8 - 1 9 6 5 ,  The RAND C o r p o r a t i o n ,  R M -b l6 9 ,  
1 9 b 9 ,  p .  2 1 ' / .  Column ij.: Column 1 0 ,  T a b le  9 t i m e s  Column 3
a b o v e .
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TABLE
DISTRIBUTION OP MEMBERS OP PRODUCERS CO-OPS 
A^IONG OTHER SECTORS (MILLIONS)
Y e a r I n d u s t r y
C o n s t r u c ­
t i o n
T r a n s p o r ­
t a t i o n
Communica­
t i o n s T r a d e
1928 0 .5 1 8 0 .0 1 3 0 . 0 1 6 0 .0 0 2 0 . 0 1 2
1 92 9 0 .7 7 1 0 . 0 1 9 0 . 0 2 4 0 .0 0 3 0 . 0 1 8
193 0 1 . 0 2 8 0 . 0 2 6 0 . 0 3 2 0 .0 0 4 0 . 0 2 4
1931 1 . 2 0 0 0 .0 3 0 0 . 0 3 7 0 .0 0 4 0 . 0 2 8
1 9 3 2 1 .3 7 1 0 . 0 3 5 0 . 0 4 2 0 . 0 0 5 0 . 0 3 2
1933 1 . 2 0 0 0 . 0 3 0 0 . 0 3 7 0 .0 0 4 0 . 0 2 8
1 93 4 1 .2 0 0 0 . 0 3 0 0 . 0 3 7 0 .0 0 4 0 .0 2 8
1 93 5 1 .4 5 7 0 . 0 3 7 0 . 0 4 5 0 . 0 0 5 0 . 0 3 4
193 6 1 . 2 8 6 0 .0 3 2 o . o 4 o 0 .0 0 5 0 . 0 3 0
193 7 1 .5 4 3 0 . 0 3 9 0 . 0 4 8 0 . 0 0 6 0 .0 3 6
1938 1 . 5 4 3 0 . 0 3 9 0 . 0 4 8 0 . 0 0 6 0 . 0 3 6
1 9 3 9 1 .6 2 8 0 . 0 4 1 0 . 0 5 0 0 . 0 0 6 0 . 0 3 8
1940 2 . 3 4 1 0 . 0 5 9 0 . 0 7 2  - 0 . 0 0 8 0 . 0 5 4
194 5 1 . 1 1 4 0 .0 2 8 0 . 0 3 4 0 .0 0 4 0 . 0 2 6
1 9 4 6 1 .2 0 0 0 . 0 3 0 0 . 0 3 7 0 . 0 0 4 0 . 0 2 8
1947 1 . 2 0 0 0 .0 3 0 0 . 0 3 7 0 . 0 0 4 0 . 0 2 8
1948 1 .2 0 0 0 .0 3 0 0 . 0 3 7 0 .0 0 4 0 . 0 2 8
1 9 4 9 1 .2 0 0 0 . 0 3 0 0 .0 3 7 o . o o 4 0 . 0 2 8
1950 1 .3 0 7 0 .0 3 3 0 . 0 4 0 0 .0 0 5 0 . 0 3 0
1 95 1 1 . 3 7 1 0 . 0 3 5 0 . 0 4 2 0 . 0 0 5 0 . 0 3 2
1952 1 .3 7 1 0 . 0 3 5 0 . 0 4 2 0 .0 0 5 0 . 0 3 2
1953 1 . 3 7 1 0 . 0 3 5 0 . 0 4 2 0 . 0 0 5 0 . 0 3 2
1 95 4 1 .4 5 7 0 .0 3 7 0 .0 4 5 0 . 0 0 5 0 .0 3 4
1955 1 .5 4 3 0 .0 3 9 0 . 0 4 8 0 .0 0 6 0 . 0 3 6
195 6 1 .0 2 8 0 . 0 2 6 0 . 0 3 2 0 . 0 0 4 0 .0 2 4
1957 1 .0 2 8 0 . 0 2 6 0 . 0 3 2 0 . 0 0 4 0 .0 2 4
1958 1 . 2 0 0 0 .0 3 0 0 . 0 3 7 0 .0 0 4 0 . 0 2 8
1 9 5 9 1 .2 0 0 0 . 0 3 0 0 . 0 3 7 0 . 0 0 4 0 .0 2 6
S o u r c e :  See T a b l e  9 a n d  t e x t .
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TABLE 16
SECTORAL LABOR FORCE: 
(MILLIONS)
ADJUSTED
Y ear I n d u s t r y
C o n s t r u c ­
t i o n
T r a n s ­
p o r t â t !  on
Communi­
c a t i o n s
1928 4 . 2 9 1 0 . 7 3 6 1 . 2 8 6 0 .0 9 7
1929 4 . 7 1 5 0 .9 1 7 1 . 3 2 1 0 .1 2 3
1930 6 . 0 9 7 1 . 4 8 5 1 . 4 9 8 0 .1 5 7
1931 7 . 9 3 8 2 .0 5 9 1 . 8 5 0 0 .2 0 1
1932 9 . 3 7 1 2 .3 2 4 2 . 0 5 9 0 . 2 2 9
1933 8 . 9 9 6 1 .8 3 4 2 .166 0 .2 6 2
1934 9 . 3 7 9 2 . 0 0 1 2 . 4 0 1 0 .2 9 9
1935 1 0 . 3 4 4 1 . 7 3 6 2 . 7 6 5 0 .3 3 9
193 6 1 0 . 7 8 1 1 . 6 7 0 2 . 7 2 5 0 . 3 5 9
1937 1 1 . 6 5 5 1 . 6 1 5 2 . 6 9 9 0 .3 8 1
1938 1 1 . 7 6 1 1 . 5 6 0 3 . 2 1 4 0 . 4 4 5
1939 1 1 . 9 5 2 1 .6 2 7 3 . 3 7 0 0 . 4 5 9
1940 1 3 . 3 0 8 1 . 6 2 2 3 . 4 9 7 0 . 4 8 6
1945 1 0 . 6 2 2 1 .5 4 3 3 . 1 4 5 0 .4 3 0
1946 1 2 . 6 4 9 1 .8 8 2 3 . 5 2 1 0 .4 7 2
1947 1 3 .6 4 4 2 .0 9 2 3 . 7 1 3 0 .4 9 0
1948 1 4 . 0 4 9 2 .2 5 3 3 . 8 5 8 0 .5 0 3
1949 1 4 . 7 6 8 2 .4 4 4 4 . 0 3 1 0 . 5 1 0
1950 1 5 . 4 5 1 2 . 6 0 2 4 . 1 2 2 0 . 5 4 7
1951 1 6 .3 7 7 2 . 7 1 3 4 . 3 8 2 0 .5 6 4
1952 1 6 . 9 2 7 2 . 8 2 3 4 . 6 3 7 0 . 5 7 0
1953 1 7 . 6 3 2 2 . 8 7 8 4 . 8 1 2 0 . 5 8 7
1954 1 8 . 4 7 3 3 . 2 1 6 4 . 9 8 6 0 . 6 0 0
1955 1 8 . 9 1 0 3 .2 2 9 5 . 0 8 7 0 .6 1 7
1956 1 9 . 5 2 8 3 .5 7 6 5 . 2 4 8 0 . 6 2 8
1957 2 0 . 1 7 2 4 . 0 2 6 5 . 3 8 7 0 . 6 4 5
1958 2 0 . 8 7 5 4 . 4 5 1 5 . 7 0 5 0 .6 8 8
1959 2 1 .4 0 7 4 . 8 3 0 6 .0 0 9 0 . 6 9 5
I 9 6 0 2 2 . 2 9 1 5 .1 4 3 6 . 2 7 9 0 . 7 3 8
1961 2 3 . 4 7 5 5 . 2 7 0 6 . 5 1 8 0 . 7 9 0
1962 2 4 .2 9 7 5 . 1 7 2 6 . 6 7 7 0 . 8 3 2
1963 2 5 . 0 5 7 5 . 2 3 7 6 .8 4 1 0 . 8 7 7
1964 2 5 .9 3 3 5 . 3 7 0 7 . 0 5 4 0 . 9 2 8
1 965 2 7 . 0 5 6 5 . 6 1 7 7 . 2 5 2 1 . 0 0 7
1966 2 8 . 1 0 5 5 . 7 6 8 7 . 3 6 4 1 . 0 7 3
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1928 0 . 5 4 4 0 .2 8 3 1 . 7 7 5
1929 0 . 6 4 5 0 . 2 7 8 1 .5 8 8
1930 0 . 8 3 9 0 . 2 8 1 1 .2 0 3
1931 1 . 1 0 6 0 . 3 5 1 1 .0 2 0
1932 1 . 4 4 3 0 . 4 6 9 0 .9 4 0
1933 1 . 4 0 3 0 . 4 7 2 0 . 8 5 5
193U 1 .4 9 3 0 . 4 5 3 0 .7 7 0
1935 1 . 6 8 4 0 . 4 6 9 0 .6 8 6
1936 2 . 0 6 7 0 .4 7 7 0 .7 0 5
1937 2 . 5 6 1 0 . 5 0 9 0 .7 2 5
1938 2 . 7 3 6 0 . 4 9 8 0 . 7 5 6
1939 2 . 9 2 6 0 . 5 2 3 0 .7 9 1
1 940 3 .3 5 7 0 . 5 4 0 0 .9 3 5
19i|5 2 . 4 6 6 0 . 4 7 2 0 . 4 7 5
1946 2 . 6 2 4 0 . 5 1 9 0 .5 3 9
1947 2 . 7 9 0 0 . 5 7 3 0 .5 9 1
1948 2 . 9 6 7 0 .6 3 4 0 . 6 4 2
1949 3 . 1 5 5 O. 7 0 6 0 .7 0 0
1950 3 . 3 5 5 0 .7 8 8 0 .7 6 7
1951 3 . 4 4 1 0 .8 0 8 0 .7 8 3
1952 3 . 5 2 7 0 . 8 3 1 0 .7 9 3
1953 3 . 4 9 5 0 .8 1 9 0 .8 1 4
1954 3 . 6 2 5 1 . 0 0 2 0 .8 1 9
1955 3 . 7 6 1 0 . 9 4 3 0 . 8 2 9
1956 3 . 8 5 0 1 . 0 0 0 0 .8 6 8
1957 4 . 0 4 1 1 . 1 2 4 0 .8 4 4
1958 4 . 2 1 8 0 . 9 8 7 0 . 9 2 0
1959 4 . 4 1 7 0 . 9 3 6 1 .0 7 7
1960 4 . 6 7 5 1 . 0 0 0 1 .1 9 3
1961 5 . 0 1 0 1 . 1 6 2 1 . 2 7 6
1962 5 . 2 5 3 1 . 2 0 9 1 .3 3 2
1963 5 . 4 8 7 1 . 2 2 3 1 . 3 1 5
1964 5 . 7 5 2 1 . 2 5 9 1 . 3 1 9
1 96 5 6 . 0 0 9 1 . 3 1 9 1 .4 2 6
1966 6 . 2 6 1 1 . 6 5 9 1 . 4 7 5
S o u r c e *  T a b le  9 a n d  T a b l e  12 .
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TABLE 17
AVERAGE MONTHLY EARNINGS BY SECTOR 
(RUBLES)
Y e ar I n d u s t r y C o n s t r u c t i o n T r a n s p o r t a t i o n C o m m u n ica t io n s
1928 7 . 0 8 . 3 7 . 2 6 . 2
1929 7 . 8 8 . 2 7 . 7 6 . 0
1930 8 . 2 9 . 0 8 . 9 6 . 3
1931 9 . 8 1 0 . 4 1 0 . 0 8 . 6
1932 1 2 . 2 1 2 . 6 1 2 . 6 1 1 . 1
1933 1 3 . 8 1 3 . 7 1 3 . 9 1 2 . 1
1934 1 2 . 9 1 7 . 0 1 6 . 3 1 3 . 1
1935 1 9 . 2 2 0 . 8 1 9 . 9 1 6 . 2
1936 ( 2 2 . 1 ) ( 2 2 . 9 ) ( 2 2 . 2 ) ( 1 8 . 1 )
1937 2 2 . 0 ( 2 2 . 3 ) ( 2 4 . 9 ) ( 2 0 . 2 )
1938 ( 2 7 . 7 ) ( 2 7 . 9 ) ( 2 7 . 8 ) ( 2 2 . 2 )
1939 ( 3 0 . 7 ) ( 3 0 . 7 ) ( 3 1 . 1 ) ( 2 2 . 1 )
1940 3 4 . 0 3 3 . 9 3 4 . 7 2 8 . 1
1945 4 7 . 0 4 1 . 3 4 8 . 2 3 2 . 4
1946 ( 2 1 . 4 ) ( 4 4 . 2 ) ( 2 2 . 0 ) (3 8 . 3 )
1947 ( 2 6 . 1 ) ( 4 8 . 0 ) ( 2 6 . 1 ) ( 4 1 . 2
1948 6 1 . 4 ( 2 1 . 7 ) ( 6 0 . 2 ) ( 4 2 . 0 )
1949 ( 6 2 . 7 ) ( 2 2 . 8 ) ( 6 2 . 3 ) ( 4 8 . 7 )
1950 7 0 . 3 6 0 . 1 7 0 . 2 2 2 . 7
1951 7 1 . 8 ( 6 2 . 7 ) ( 7 1 . 8 ) ( 2 3 . 3 )
1922 7 3 . 2 ( 6 2 . 4 ) ( 7 3 . 1 ) ( 2 3 . 9 )
1923 7 2 . 0 ( 6 8 . 2 ) ( 7 4 .4 ) ( 2 4 . 2 )
1924 7 6 . 8 ( 7 1 . 1 ) ( 7 2 . 7 ) ( 2 2 . 1 )
1922 7 8 . 3 7 4 . 2 7 7 . 0 2 2 . 6
1926 ( 8 1 . 1 ) ( 7 8 . 2 ) ( 7 8 . 8 ) ( 2 6 . 4 )
1927 ( 8 4 . 0 ) ( 8 2 . 4 ) ( 8 0 . 6 ) ( 2 7 . 2 )
1928 8 7 . 1 8 6 . 7 8 2 . 3 2 8 . 0
1929 8 9 . 4 8 8 . 2 8 4 . 1 2 8 . 4
i 960 9 1 . 3 9 1 . 7 8 6 . 7 6 2 . 3
1961 9 4 . 2 9 6 . 8 9 3 . 1 7 0 . 6
1962 9 6 .6 9 9 . 3 9 7 . 2 7 1 . 9
1963 9 8 . 4 1 0 1 . 6 9 9 . 3 7 2 . 2
1964 1 0 0 . 2 1 0 6 . 0 1 0 2 . 2 7 3 . 3
1962 1 0 3 .3 1 0 9 . 4 1 0 2 . 2 7 3 . 9
1966 1 0 6 . 8 1 1 3 . 1 1 0 9 .6 7 2 . 4
lUo
TABLE 1 7 - -C o n tin u ed
I n d u s t r i a l I n d e p e n d e n t
w o rk  i n A r t i s a n s ,  O t h e r ,
Y e a r Trade F o r e s t r y a g r i c u l t u r e r e s i d u a l
1928 6 . 5 3 . 3 2 . 4 5 . 6
1 929 6 . 7 4 . 1 3 . 0 6 . 7
1 9 3 0 7 .4 4 . 1 4 . 6 7 . 8
1931 8 . 9 6 . 8 6 . 6 9 . 4
1932 1 1 .3 9 . 1 7 . 2 1 1 . 7
1933 1 1 . 2 9 . 5 8 . 7 1 2 . 9
1934 1 2 .4 1 1 . 5 1 0 . 2 1 5 . 0
1935 1 5 . 4 1 2 . 7 1 3 . 1 1 8 . 4
1936 ( 1 6 .9 ) (1 4 . 2 ) ( 1 4 . 5 ) ( 2 0 . 7 )
1937 ( 1 8 . 6 ) (1 5 . 8 ) ( 1 6 . 1 ) ( 2 3 . 2 )
1938 ( 2 0 . 5 ) ( 1 7 . 6 ) ( 1 7 . 8 ) ( 2 6 . 1 )
1939 ( 2 2 . 5 ) ( 1 9 . 6 ) ( 1 9 . 7 ) ( 2 9 . 4 )
1940 2 5 . 0 2 1 . 9 2 1 . 9 3 3 . 0
1945 2 6 . 9 2 1 . 3 2 1 . 3 4 3 .4 ^
1946 (3 0 . 1 ) ( 2 3 . 9 ) ( 2 3 . 9 ) ( 4 6 . 9 )
1947 (3 3 . 6 ) ( 2 6 . 9 ) ( 2 6 . 9 ) ( 5 0 . 7 )
1948 ( 3 7 . 6 ) ( 3 0 . 2 ) ( 3 0 . 2 ) ( 5 4 . 7 )
1949 (4 2 . 0 ) ( 3 4 . 0 ) ( 3 4 . 0 ) ( 5 9 . 2 )
1950 4 6 . 9 3 8 . 2 3 8 . 2 6 3 . 9
1951 ( 4 7 . 9 ) ( 3 9 . 7 ) ( 3 9 . 7 ) ( 6 5 . 4 )
1952 ( 4 9 . 0 ) ( 4 1 . 4 ) ( 4 1 . 4 ) ( 6 6 . 9 )
1953 ( 5 0 . 1 ) ( 4 3 . 0 ) ( 4 3 . 0 ) ( 6 8 . 4 )
1954 ( 5 1 .2 ) ( 4 4 . 8 ) ( 4 4 . 8 ) ( 7 0 . 0 )
1955 5 2 . 3 4 6 . 6 4 6 . 6 7 1 . 5 ^
1956 ( 5 4 . 2 ) ( 4 8 . 7 ) ( 4 8 . 7 ) ( 7 3 . 6 )
1957 ( 5 6 . 1 ) ( 5 0 . 8 ) (5 0 . 8 ) ( 7 5 . 7 )
1958 5 8 . 1 5 3 . 1 5 3 . 1 7 7 . 8
1959 5 8 . 3 5 4 . 6 5 4 . 6 7 8 . 9
I 9 6 0 5 8 . 6 5 3 . 9 5 3 . 9 8 0 . 1
1961 6 1 . 0 5 8 . 0 5 8 . 0 8 3 . 4
1962 6 3 . 6 6 6 . 1 6 6 . 1 8 6 . 2
1963 6 4 . 5 6 7 . 1 6 7 . 1 8 6 . 7
1964 6 5 .7 7 0 . 6 7 0 . 6 9 0 . 1
1965 7 4 . 9 7 4 . 5 7 4 . 5 9 5 . 6
1 96 6 7 9 .3 7 9 . 8 7 9 . 8 9 9 . 2
S o u r c e  ; N a r k h o z , 1 9 6 5 ;  N a r k h o z ,  1967 ; S t r a n a  S o v e to l
za 50 L e t ,  19 5 8 ; Trud V SSSR, 19 5 5 ;  B e r g s o n , The Real N a t i o n i
Income o f  S o v i e t R u s s i a  S i n c e  1 9 2 0 ,  1961;  K a p l a n ,  E a r n i n g s
D i s t r i b u t i o n s  i n t 'ne USSR , I 9 7 O; J o i n t  Economic C o m m i t t e e ,
Economic P e r f o r m a n c e  and t h e  M i l i t a r y  Burden i n t h e  S o v i e t
TABLE 18









1928 8k. 0 9 9 .6 8 6 . k 7 8 .0 7 8 . 0
1929 9 3 . 6 1 0 2 . 0 9 2 . k 7 2 . 0 8 0 . k
1930 1 0 2 . 0 1 0 8 .0 1 0 6 .8 7 5 .6 8 8 .8
1931 1 1 7 .6 1 2 k . 8 . 12 0 .0 1 0 3 .2 106 .8
1932 i k 6 . k 1 5 1 .2 15 1 .2 1 3 3 .2 1 3 5 .6
1933 1 6 5 . 6 I6k-k 1 6 6 .8 Ik5 . 2 13k .k
193k 1 9 0 .8 20k.  0 19 5 .6 1 5 7 .2 lk 8 . 8
1935 23k .  0 2k 9 . 6 2 3 8 .8 19k .k 1 8 k .8
1936 2 6 2 .2 27k .  8 2 6 6 .k 2 1 7 .2 202 .8
1937 3 0 0 . 0 3 0 3 .6 2 9 8 .8 2k2 .k 2 2 3 .2
1938 3 3 2 . 1+ 33k .  8 3 3 3 .6 27 0 .0 2 k 6 .0
1939 368 .k 3 6 8 . k 3 73 .2 3 0 1 .2 270 .0
191+0 i+08.0 k o 6 .8 k i 6 . k 3 3 7 .2 3 0 0 .0
191+5 56k .  0 k 9 5 . 6 5 7 8 .k k 2 k .8 322 .8
191+6 6 1 6 . 8 53k .  0 62k. 0 k5 9 . 6 3 6 1 .2
191+7 6 7 3 .2 5 7 6 . 0 6 73 .2 k9 8 . 0 k 0 3 .2
191+8 7 3 6 .8 6 2 0 .k 7 2 6 .0 5k o . o k5 i .2
191+9 7 8 8 .k 6 6 9 .6 7 8 3 .6 58k .k 50k.  0
1950 8k 3 . 6 7 2 1 .2 8k 6 .0 6 3 2 .k 5 6 2 .8
1951 8 6 1 . 6 7 5 2 .k 8 6 1 .6 6 3 9 .6 57k .  8
1952 8 8 2 .0 78k.  8 8 7 7 .2 6 k 6 .8 5 8 8 .0
1953 9 0 0 . 0 8 1 8 .k 8 92 .8 65k .  0 6 0 1 .2
1951+ 9 2 1 .6 8 5 3 .2 9 0 8 .k 6 6 1 .2 61k .  k
1955 9 3 9 .6 8 9 0 . k 92k .  0 6 6 7 .2 6 27 .6
1956 9 7 3 . 2 938. k 9k5 . 6 6 76 .8 6 5 0 . k
1957 1 0 0 8 .0 9 8 8 .8 9 6 7 .2 6 8 6 . k 6 7 3 .2
1958 i o k 5 . 2 l o k o . k 9 8 7 .6 6 9 6 .0 6 9 7 .2
1959 1 0 7 2 .8 1 0 6 2 .0 1 0 0 9 .2 7 0 0 .8 6 9 9 .6
I960 1 0 9 5 .6 1 1 0 0 .k lOkO.k 7k 7 . 6 703 .2
1961 113k . 0 1 1 6 1 .6 1 1 1 7 .2 8k7 .2 7 3 2 .0
1962 1 1 5 9 .2 1 1 9 1 .6 1 1 7 0 .0 8 6 2 .8 763 .2
1963 1 1 8 0 .8 1 21 9 .2 1 1 9 1 .6 8 7 0 .0 77k . 0
1961+ 1 2 0 6 .0 1 2 7 2 .0 1 2 2 6 .k 8 7 9 .6 7 8 8 .k
1965 1 2 3 9 .6 1 3 1 2 .8 1266 .0 8 8 6 .8 898 .8
1966 1 2 8 1 .6 1 3 5 7 .2 1 3 1 5 .2 90I+.8 9 5 1 .6
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TABLE 1 8 — C on tin u ed
Y ear F o r e s t r y
I n d u s t r i a l  
work  i n  
a g r i c u l t u r e
O t h e r ,
R e s i d u a l
A v e r a g e :  
a l l  s e c t o r s
1928 3 9 . 6 2 8 . 8 6 7 . 2 7 9 .4 4
1929 4 9 . 2 3 6 . 0 8 0 . 4 8 8 .6 8
1930 4 9 . 2 5 5 . 2 9 3 . 6 9 9 .1 2
1931 8 1 . 6 7 9 . 2 1 1 2 .8 1 1 5 .8 0
1932 1 0 9 . 2 8 6 . 4 1 4 0 . 4 1 4 3 .6 4
1933 1 1 4 . 0 1 0 4 . 4 1 5 4 . 8 1 5 9 .2 4
1934 1 3 8 . 0 1 2 2 . 4 1 8 0 . 0 1 8 5 . 1 6
1935 1 5 2 .4 1 5 7 . 2 2 2 0 .8 2 2 6 . 8 0
1936 1 7 0 .4 1 7 4 . 0 2 4 8 .4 2 4 4 . 9 2
1937 1 8 9 . 6 1 9 3 . 2 2 7 8 .4 2 8 3 . 6 8
1938 2 1 1 . 2 2 1 3 . 6 3 1 3 .2 2 8 1 . 0 4
1939 2 3 5 . 2 2 3 6 . 4 3 5 2 .8 3 4 8 . 2 4
1940 2 6 2 .8 2 6 2 . 8 3 9 6 . 0 3 8 5 . 3 2
1945 2 5 5 . 6 2 5 5 . 6 5 2 0 . 8 5 1 5 . 4 0
1946 2 8 6 . 8 2 8 6 . 8 5 6 2 . 8 6 5 6 . 5 6
1947 3 2 2 . 8 3 2 2 . 8 6 0 8 .4 6 1 6 . 8 0
1948 3 6 2 . 4 3 6 2 . 4 6 5 6 .4 6 7 1 . 8 8
1949 4 0 8 . 0 4 0 8 . 0 7 1 0 .4 7 2 3 . 1 2
1950 4 5 8 . 4 4 5 8 . 4 7 6 6 .8 7 7 7 . 3 6
1951 4 7 6 . 4 4 7 6 . 4 7 8 4 .8 7 9 7 . 0 4
1952 4 9 8 . 8 4 9 8 . 8 8 0 2 .8 8 1 6 . 9 6
1953 5 1 6 . 0 5 1 6 . 0 8 2 0 .8 8 3 7 . 3 6
1954 5 3 7 . 6 5 3 7 . 6 8 4 0 . 0 8 5 6 . 8 0
1955 5 5 9 . 2 5 5 9 . 2 8 5 8 . 0 8 7 6 . 0 0
1956 5 8 4 . 4 5 8 4 . 4 8 8 3 .2 9 1 1 . 0 4
1957 6 0 9 . 6 6 0 9 . 6 9 0 8 .4 9 3 9 . 7 2
1958 6 3 7 . 2 6 3 7 . 2 9 3 3 .6 9 7 4 . 7 6
1959 6 5 5 . 2 6 5 5 . 2 9 4 6 .8 9 9 7 . 0 8
i 960 6 4 6 . 9 6 4 6 . 9 9 6 1 .2 1 0 2 2 . 1 6
1961 6 9 6 . 0 6 9 6 . 0 1 0 0 0 .8 1 0 6 7 . 4 0
1962 7 9 3 . 2 7 9 3 . 2 1 0 3 4 .4 1 0 9 8 . 7 2
1963 8 0 5 . 2 8 0 5 . 2 1 0 4 0 .4 1 1 1 7 . 8 0
1964 8 4 7 . 2 8 4 7 . 2 1 0 8 1 .2 1 1 4 6 . 4 8
1965 8 9 4 . 0 8 9 4 . 0 1 1 4 7 .2 1 1 9 1 . 1 2
1966 9 5 7 . 6 9 5 7 . 6 1 1 9 0 .4 1 2 3 3 . 7 2
S o u r c e :  T a b le  1L|. an d  t e x t .
TABLE 19
INDEXES OF OUTPUT, CAPITAL, LABOR AND ANNUAL WAGES 
FOR INDUSTRY (1937 = 100)
Y e a r O u t p u t C a p i t a l L a b o r Wages
1928 4 1 . 2 9 2 2 .1 3 4 7 . 7 5 2 8 . 0 0
1929 4 7 . 3 4 2 5 . 8 5 5 0 . 8 7 3 1 . 2 6
1930 5 5 . 8 0 3 1 .7 8 5 8 . 8 0 3 4 .9 7
1931 5 9 . 7 0 3 4 .0 6 7 2 . 7 9 4 0 . 8 2
1932 6 0 . 2 5 4 7 . 8 9 8 4 . 4 9 5 0 . 6 3
1933 6 0 . 6 1 5 5 . 6 6 8 2 . 3 2 5 6 . 1 3
1934 6 9 . 4 2 6 3 .3 1 8 6 . 6 0 6 5 .2 7
1935 8 1 . 0 0 7 2 .8 8 9 2 .8 8 7 9 . 9 5
1936 9 6 .4 7 8 5 .9 7 9 4 . 5 3 8 6 .3 4
1937 1 0 0 . 0 0 1 0 0 .0 0 1 0 0 . 0 0 1 0 0 . 0 0
1938 1 0 4 . 2 4 1 1 3 .2 9 1 0 4 . 0 6 9 9 . 0 6
1939 1 1 1 . 9 5 1 2 6 . 3 8 1 0 7 .4 4 1 2 2 . 7 6
1940 1 1 5 . 2 4 1 3 9 .1 4 1 3 9 . 9 6 1 3 5 .8 3
1945 7 6 . 9 7 1 4 2 .1 7 1 2 9 . 3 2 1 8 1 .6 8
1946 8 2 . 5 2 1 5 3 .9 1 1 3 7 .2 0 1 9 9 . 3 7
1947 9 1 . 8 0 1 6 5 .1 5 1 4 3 .5 8 2 1 7 . 4 3
1948 1 1 1 . 5 7 1 7 7 .9 6 1 4 9 . 6 5 2 3 6 .8 4
1949 1 3 2 . 9 8 1 9 3 .8 7 1 5 8 . 1 2 2 5 4 . 9 1
1950 1 5 2 . 8 8 2 1 3 . 4 6 1 6 6 . 0 0 2 7 4 . 0 3
1951 1 7 3 .1 7 2 3 6 .1 6 1 7 4 . 1 7 2 8 0 . 9 6
1952 1 8 6 . 5 5 2 5 9 .8 4 1 7 9 . 8 6 2 8 7 . 9 9
1953 2 0 3 . 5 2 2 8 5 .9 3 1 8 5 .0 6 2 9 5 . 1 8
1954 2 2 6 .3 3 3 1 6 .2 4 1 9 5 . 1 0 3 0 2 .0 3
1955 2 5 0 . 8 9 3 5 1 .6 6 1 9 8 . 2 9 3 0 8 . 8 0
1956 2 7 5 . 2 7 3 9 4 .4 4 1 9 7 .2 9 3 2 1 . 1 5
1957 3 0 1 . 2 1 4 4 1 . 7 2 2 0 0 .8 9 3 3 1 . 2 6
1958 3 2 8 . 2 5 4 9 3 . 7 0 2 0 7 . 4 7 3 4 3 .6 1
1959 3 5 4 . 7 2 5 5 4 .7 6 2 0 9 . 8 8 3 5 1 . 4 8
I9 6 0 3 7 8 . 6 0 6 1 4 .1 5 2 0 8 , 6 9 3 6 0 . 3 2
1961 4 0 4 . 0 5 6 8 7 .3 6 2 0 7 . 5 3 3 7 6 .2 7
1962 4 3 0 . 5 1 7 6 2 .9 9 2 1 2 . 9 4 3 8 7 .3 1
1963 4 5 6 . 6 7 8 4 3 .8 9 2 1 9 . 9 2 3 9 4 . 0 4
1964 4 8 4 . 8 0 9 3 1 .0 0 2 2 9 . 1 3 4 0 4 . 1 5
1965 5 1 9 . 2 8 1 0 1 8 .2 8 2 3 9 . 0 1 4 1 9 . 8 8
1966 5 5 1 . 9 2 1 1 0 9 .7 3 2 4 5 .6 4 4 3 4 . 9 0
S o u r c e :  T a b l e s  8 ,  ^.-B, 11 and  15 .
APPENDIX B
T his  a p p e n d i x  p r e s e n t s  p o s t w a r  (1 9 5 0 -1 9 7 2 )  i n d e x e s  
o f  o u t p u t ,  c a p i t a l  s t o c k ,  m a n - h o u r s ,  and  a v e r a g e  w ag es  f o r  
S o v i e t  i n d u s t r y .  U n l i k e  t h e  i n d e x e s  p r e s e n t e d  i n  A p p e n d ix  
A, o f f i c i a l  S o v i e t  s o u r c e s  a r e  r e l i e d  upon e x c l u s i v e l y .
S i n c e  t h e  d e a t h  o f  S t a l i n ,  t h e  S o v i e t s  h a v e  become m uch  l e s s  
r e t i c e n t  a b o u t  r e l e a s i n g  s t a t i s t i c a l  m a t e r i a l s .  S i n c e  1956 ,  
a n n u a l  n a t i o n a l  economy h a n d b o o k s  ( Narodno k h o z i a s t v o  SSSR) 
h a v e  b e e n  p u b l i s h e d ,  two v o lum es  on i n d u s t r y  ( P r o m y s h l e n n o s t ' 
SSSR) a p p e a r e d  i n  1956 a n d  1961|, a volume on l a b o r  a n d  wages  
( Trud  V SSSR) was p u b l i s h e d  i n  1968 and s e v e r a l  S o v i e t  j o u r ­
n a l s  now i n c l u d e  s t a t i s t i c a l  m a t e r i a l  on a m o r e - o r - l e s s  
r e g u l a r  b a s i s . ^  Q u a n t i t y  i s  n o t ,  h o w e v e r ,  a s u b s t i t u t e  f o r  
q u a l i t y ;  S o v i e t  s t a t i s t i c a l  m a t e r i a l s  a r e  d e f i c i e n t  i n  many 
r e s p e c t s .  T h e r e f o r e  b e f o r e  p r o c e e d i n g  t o  t h e  d e r i v a t i o n  o f  
t h e  i n d u s t r y  i n d e x e s ,  a d i s c u s s i o n  o f  t h e  s h o r t c o m i n g s  o f  
t h e s e  d a t a  i s  i n  o r d e r .
O u t p u t
I n d u s t r i a l  o u t p u t  i s  o b t a i n e d  f rom  t h e  o f f i c i a l  
g r o s s  v a l u e  o f  o u t p u t  (GVO) s e r i e s  p r e s e n t e d  i n  a l l  h a n d ­
b o o k s .  The GVO i n d e x  v a l u e s  t h e  o u t p u t  o f  a l l  i n d u s t r i a l
M i c h a e l  K a s e r ,  "The P u b l i c a t i o n  o f  S o v i e t  S t a t i s t i c s ,  
i n  S o v i e t  Economic  S t a t i s t i c s ,  e d .  b y  V l a d i m i r  G. T r e m l  and  
J o h n  !p . h a r d t  (Durham: Duke 'Uni v e r s i t y  P r e s s ,  1 9 7 2 ) ,  p .  5 9 .
ik h
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e n t e r p r i s e s  i n  c o n s t a n t  p r i c e s .  The b a s e  y e a r  i n  t h e  c o n ­
s t a n t  p r i c e  c a l c u l a t i o n s  h a s  ch an g e d  s e v e r a l  t i m e s  d u r i n g  
t h e  p o s t w a r  p e r i o d  and  t h e s e  ch a n g e s  a r e  shown i n  T a b le  1 .
TABLE 1 
GVO INDEX PRICE BASES 
Y e a r  C o v e r e d  P r i c e  B ase
1 9 4 9 - 1 9 5 1  ..................... C u r r e n t  W h o l e s a l e  P r i c e s
1 9 5 2 - 1 9 5 5  ..................... J a n u a r y  1 ,  195 2  P r i c e s
1 9 5 5 - 1 9 6 7  .....................J u l y  1 ,  1955 P r i c e s
1 9 6 8 - 1 9 7 2 .....................J u l y  1 ,  1967 P r i c e s
S o u r c e :  R u sh  V. G r e e n s l a d e ,  " I n d u s t r i a l  P r o d u c t i o n .
S t a t i s t i c s  i n  t h e  USSR," i n  S o v i e t  Econom ic  S t a t i s t i c s , e d ,  
b y  V l a d i m i r  G. T r e m l  a n d  John P .  H a r d t  (Durham: Duke U n i -  
v e r s i t y  P r e s s ,  1 9 7 2 ) ,  p .  1 7 1 .
S h i f t i n g  t h e  b a s e  y e a r  f r o m  t h e  1 9 2 6 / 1 9 2 7  p r e - i n d u s ­
t r i a l  b a s e  u s e d  u n t i l  1949  h a s  g r e a t l y  r e d u c e d  t h e  p r o b l e m  
o f  i n d e x  num ber  r e l a t i v i t y ,  b u t  m a j o r  s h o r t c o m i n g s  i n  t h e  
GVO i n d e x e s  r e m a i n .  The e n t e r p r i s e  c l a s s i f i c a t i o n  l e a d s  
t o  t h e  d o u b l e - c o u n t i n g  o f  i n t e r - e n t e r p r i s e  p u r c h a s e s .  F u r ­
t h e r m o r e ,  t h e  e x t e n t  o f  t h i s  d o u b l e  c o u n t i n g  c h a n g e s  a s  
e n t e r p r i s e s  i n t e g r a t e  o r  d i s - i n t e g r a t e  v e r t i c a l l y .  T h i s  
o v e r s t a t i n g  o f  o u t p u t  i s  compounded b y  t h e  i n c l u s i o n  i n  
o u t p u t  o f  s e m i p r o c e s s e d  i n v e n t o r i e s ,  r e p a i r  w ork  done  on 
e q u ip m e n t  an d  s t r u c t u r e s  and  c e r t a i n  e x p e n d i t u r e s  r e l a t i n g  
t o  t h e  d e v e l o p m e n t  o f  new p r o d u c t s .  F i n a l l y ,  new p r o d u c t  
p r i c i n g  m ay ,  i n  c e r t a i n  i n d u s t r i e s ,  l e a d  t o  s u b s t a n t i a l
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u p w a rd  b i a s  i n  t h e  v a l u e  o f  o u t p u t .  D e s p i t e  t h e s e  l i m i t a ­
t i o n s ,  t h e  GVO i n d e x e s  e x h i b i t  t h e  same b a s i c  o u t p u t  t r e n d s  
a s  do W e s t e r n  r e c a l c u l a t i o n s  b a s e d  on v a l u e - w e i g h t e d  sam p le  
i n d e x e s  c o n s t r u c t e d  f ro m  o f f i c i a l  p h y s i c a l  o u t p u t  s e r i e s . ^
L a b o r
I n  s e l e c t i n g  a l a b o r  i n p u t  s e r i e s ,  t h e  c h o i c e s  a r e  
g e n e r a l l y  an. i n d e x  o f  t h e  num ber  o f  w o r k e r s ,  an  i n d e x  o f  
m a n - y e a r s  o r  an  i n d e x  o f  m a n - h o u r s .  B e c a u s e  o f  t h e  m arked  
d e c l i n e  i n  w o r k i n g  h o u r s  a f t e r  1 9 ^ 6 ,  u s e  o f  t h e  number  o f  
w o r k e r s  m u s t  be  r u l e d  o u t .  The u s e  o f  m a n - y e a r s  i m p l i c i t l y  
a s su m e s  t h a t  l a b o r  p r o d u c t i v i t y  p e r  man y e a r  i s  c o n s t a n t ;  
c o n s t a n c y  o f  p r o d u c t i v i t y  p e r  m a n - h o u r  i s  i m p l i c i t  i n  man- 
h o u r  c a l c u l a t i o n s .  W h i le  n e i t h e r  a s s u m p t i o n  i s ,  i n  t h e  
s t r i c t e s t  s e n s e ,  c o r r e c t ,  K a p l a n  s t a t e s  t h a t  " I f  I  m us t  
c h o o s e  b e t w e e n  t h e  two a s s u m p t i o n s ,  I  p r e f e r  t h e  s e c o n d  
^ a n - h o u r £ 7  • • • a n d  i n  t h i s  s t u d y  an  i n d e x  o f  man-
h o u r s  p e r  y e a r  i s  u s e d .
M a n - h o u r s  p e r  y e a r  a r e  o b t a i n e d  b y  m u l t i p l y i n g  t h e  
num ber  o f  w o r k e r s  b y  t h e  number  o f  d a y s  w o r k e d  a n d  t h e  
n u m b er  o f  h o u r s  w o rk ed  p e r  d a y .  The num ber  o f  i n d u s t r i a l
2
R u sh  V. G r e e n s l a d e ,  " I n d u s t r i a l  P r o d u c t i o n  S t a t i s ­
t i c s  i n  t h e  S o v i e t  U n i o n , "  i n  I b i d . , p p .  1 7 1 - 8 6 .
^On t h e  p r o b l e m s  o f  u s i n g  o f f i c i a l  p h y s i c a l  o u t p u t  
s e r i e s  s e e  G r e g o ry  G r o ss m a n ,  S o v i e t  S t a t i s t i c s  on P h y s i c a l  
O u t p u t  o f  I n d u s t r i a l  C o m m o d i t ie s  ( P r i n c e t o n ;  P r i n c e t o n  
U n i v e r s i t y  P r e s s ,  I 9 6 0 ) .
^Norman H. K a p l a n ,  The R e c o r d  o f  S o v i e t  Economic 
G ro w th ,  1 9 2 8 - 1 9 6 5 , The RAND C o r p o r a t i o n ,  r M -6 1 6 9 ,  p .  19*
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workers recorded in Soviet handbooks understates total in­
dustrial employment as recorded in U. S. statistical data. 
Non-production personnel such as plant doctors, trainees 
under 18 years of age and kolkhozniks (farmers) working 
part-time in industrial plants are all excluded. However, 
the number of hours worked per year is overstated by the 
Soviet method of reporting work-time. Each worker reporting 
for work is counted as having worked an entire day whether 
this is so or not. And because calendar days rather than 
work days are used, frictional unemployment due to Job 
turnover is not recorded. Finally, the hours of work 
scheduled rather than the hours actually worked are used, 
again imparting an upward bias to total manhours.^ These 
limitations are not inconsequential but for this study no 
attempt at adjustment is made as no international compari­
sons are to be made.
Wages
The average annual wage index is taken directly 
from average monthly wages by sector given in Soviet hand­
books and multiplied by twelve. Average monthly wages are 
determined by dividing the wage fund by the number of 
registered staff. The composition of this wage fund is as 
follows :
^Murray Peshbach, "Soviet Industrial Labor and Pro­
ductivity Statistics," in Soviet Economic Statistics, pp. 
1 9 8 - 9 9 .
1U8
The wage f u n d  i n c l u d e s  a l l  r e g u l a r  w ag es  and  
s a l a r i e s  p a i d  i n  a c c o r d a n c e  w i t h  e s t a b l i s h e d  r a t e s  
a nd  s c a l e s ,  a l l  r e g u l a r  b o n u s e s  p a i d  t o  p r o d u c t i o n  
w o r k e r s  i n  c o n n e c t i o n  w i t h  t h e  o p e r a t i o n  o f  t h e  e s t a b ­
l i s h e d  wage and  s a l a r y  s y s t e m ,  a l l  s u p p l e m e n t a l  wage . 
p a y m e n t s  ( s u c h  as  s e v e r a n c e  p a y )  p r o v i d e d  f o r  b y  l a w ,  
and  t h e  money v a l u e  o f  g o o d s  and s e r v i c e s - i n - k i n d  r e ­
q u i r e d  b y  l a w  t o  be  p r o v i d e d  i n  some c a s e s . °
Two m a j o r  p r o b le m s  a f f e c t  t h e  c o n s i s t e n c y  o f  S o v i e t  d a t a
on. a v e r a g e  w a g e s .  F i r s t ,  t h e  d e n o m i n a t o r  ( r e g i s t e r e d  s t a f f )
s u f f e r s  f ro m  t h e  same p r o b l e m s  o f  d e f i n i t i o n  d i s c u s s e d
above  i n  c o n j u n c t i o n  w i t h  t h e  l a b o r  i n p u t s .  S e c o n d ,  s i n c e
t h e  196^  econom ic  r e f o r m  c e r t a i n  b o n u s e s  a r e  i n c l u d e d  i n
t h e  wage f u n d  t h a t  w ere  n o t  p r e v i o u s l y  i n c l u d e d .  The
S o v i e t s  have  p u b l i s h e d  r e v i s e d  wage f i g u r e s  b e g i n n i n g  w i t h
i 960 b u t  p r i o r  t o  t h i s  c e r t a i n  a d j u s t m e n t s  m u s t  be  made i n
t h e  p u b l i s h e d  wage d a t a  t o  i n s u r e  co n s is te n c y .7
Capital
C a p i t a l  s t o c k  d a t a  a r e  o b t a i n e d  f ro m  t h e  s e r i e s  
Tempy  R o s t a  Osnovykh  F o n d o v  (G row th  R a te  o f  B a s i c  F u n d s )  
g i v e n  i n  a l l  S o v i e t  h a n d b o o k s .  T h is  s e r i e s  g i v e s  t h e  
December  31 r u b l e  v a l u e  o f  t h e  g r o s s  i n d u s t r i a l  c a p i t a l  
s t o c k  i n  m i d - 1 9 5 ^  p r i c e s  a s  an i n d e x  i n  w h i c h  19i |0 = 1 0 0 .  
The u s e  o f  t h i s  o f f i c i a l  s e r i e s  p r e c l u d e s  a n y  c a l c u l a t i o n  
o f  c a p i t a l  s e r v i c e s  s u c h  a s  t h a t  u s e d  i n  A p p e n d ix  A f o r  two 
r e a s o n s .  F i r s t ,  d a t a  on p r o f i t s  a r e  n o t  g e n e r a l l y  t h o u g h t  
o f  a s  y i e l d i n g  a r a t e  o f  r e t u r n  on c a p i t a l  due  t o  t h e
^ G e r t r u d e  E .  S c h r o e d e r ,  "An A p p r a i s a l  o f  S o v i e t  Wage 
and Income S t a t i s t i c s , "  i n  I b i d . ,  p .  292 .
'^ I b id .,  p .  293 .
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a n o m o l i e s  o f  S o v i e t  p r i c i n g .  S e c o n d ,  d e p r e c i a t i o n  c h a r g e s  
a r e  a b n o r m a l l y  low an d  h a v e  l i t t l e  r e l a t i o n  t o  t h e  a c t u a l  
s e r v i c e  l i v e s  o f  m a c h i n e r y  and  e q u i p m e n t .
W h e t h e r  t h e  s e r i e s  on c a p i t a l  s t o c k  o v e r s t a t e s  o r  
u n d e r s t a t e s  t h e  more  d e s i r a b l e  i n d e x  o f  c a p i t a l  s e r v i c e s  i s  
u n c e r t a i n .  As t h e  a v e r a g e  age  o f  S o v i e t  e q u i p m e n t  d e c r e a s e s ,  
c a p i t a l  s t o c k  d a t a  p r o b a b l y  u n d e r s t a t e  t h e  a c t u a l  s e r v i c e s  
o f  c a p i t a l .  On t h e  o t h e r  h a n d ,  t h e  p r i c i n g  o f  new e q u ip m e n t  
a n d  t h e  l a c k  o f  a d j u s t m e n t  f o r  c a p a c i t y  u t i l i z a t i o n ,  b o t h
O
t e n d  t o  o v e r s t a t e  t h e  s e r v i c e s  o f  c a p i t a l . °  B e c a u s e  t h e r e  
i s  no way t o  ju d g e  t h e  e x t e n t  t o  w h ic h  t h e s e  c o n f l i c t i n g  
t e n d e n c i e s  o f f s e t  one a n o t h e r ,  t h e  s e r i e s  i s  u s e d  a s  i t  
s t a n d s .  M i d - y e a r  v a l u e s  a r e  d e r i v e d  b y  t h e  same f o r m u l a  
em ployed  i n  A p p en d ix  A.
The d a t a  p r e s e n t e d  i n  t h e  f o l l o w i n g  t a b l e s  u p d a t e s  
t h e  d a t a  i n  W e i t z m a n ’ s s t u d y , w h i c h  d rew  e x c l u s i v e l y  on  
S o v i e t  s o u r c e s ,  w i t h  two e x c e p t i o n s .  F i r s t ,  t h e  wage 
i n d e x  e x t e n d s  t h r o u g h  1972 a s i m i l a r  i n d e x  p r e s e n t e d  i n  
A p p e n d ix  A. S e c o n d ,  i n  a d d i t i o n  t o  t h e  v a l u e  a d d e d  w e i g h t s  
p r e s e n t e d  b y  W ei tzm an ,  o f f i c i a l  S o v i e t  GVO w e i g h t s  a r e  a l s o  
u s e d  i n  o b t a i n i n g  t h e  i n d u s t r i a l  o u t p u t  i n d e x .  The m a j o r  
d i f f e r e n c e  i n  t h e  two w e i g h t i n g  p r o c e d u r e s  l i e s  i n  t h e  u s e  
o f  t u r n o v e r  t a x e s  i n  t h e  c a l c u l a t i o n ,  o f  o f f i c i a l  GVO w e i g h t s .  
T u r n o v e r  t a x e s  a r e  im p o sed  a l m o s t  e x c l u s i v e l y  i n  t h e  l i g h t
8 9 .
Û
W e i tz m a n ,  " P o s t w a r  S o v i e t  Economic G r o w th , "  p p .  688- 
9 l b i d . ,  p .  6 7 7 .
150
and  f o o d  i n d u s t r i e s .  C o n s e q u e n t l y  t h e  GVO w e i g h t s  f o r  t h e s e  
two i n d u s t r i e s  a r e  c o n s i d e r a b l y  h i g h e r  t h a n  t h e  v a l u e  a d d e d  
w e i g h t s  u s e d  b y  W ei tzm an.
TABLE 2
A COMPARISON OP SOVIET AND WESTERN INDUSTRIAL 
GVO WEIGHTS, I 9 6 0 ,  PER CENT
S e c t o r S o v i e t W e s t e r n
E l e c t r i c  Pow er 2 .k 5 . 0 1
F u e l s 5 . 0 1 4 . 7 3
F e r r o u s  M e t a l s 5 . 6 7 . 4 7
N o n f e r r o u s  M e t a l s 2 . 6 3 . 7 0
F o r r e s t r y ,  Wood a n d  P a p e r 6 . 1 9 . 8 4
C o n s t r u c t i o n 4 . 3 6 . 4 2
C h e m i c a l s k . 3 4 . 3 6
M ac h in e  B u i l d i n g  and  M e t a l  W orking 2 1 . 9 2 8 . 8 9
G l a s s  a n d  P o r c e l a i n 0 . 6 0 . 8 2
L i g h t  I n d u s t r y 2I+.I+ 1 0 . 3 5
F o o d  I n d u s t r y 2 2 . 8 8 . 4 1
T o t a l 1 0 0 . 0 1 0 0 . 0 0
S o u r c e ;  W e i t z m a n ,  " P o s t w a r  S o v i e t  Economic  G r o w t h , "  
p .  690  and  S t a n l e y  H. Cohn ,  " N a t i o n a l  Income G ro w th  S t a t i s ­
t i c s , "  i n  S o v i e t  Economic S t a t i s t i c s  e d .  by  V l a d i m i r  G.
T rem l  and  Jo h n  P. i i a r d t ,  p .  l 9 2 .
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■ TABLE 3
INDEXES OF OUTPUT, CAPITAL, LABOR AND WAGES 
FOR SOVIET INDUSTRY, 1 9 5 0 - 7 2 °
Y e a r Output® O u t p u t ^ C a p i t a l L a b o r Wages
1950 3 5 . 2 2 3 3 . 1 5 3 3 . 7 6 7 9 . 9 2 7 7 . 0 0
1951 4 0 . 9 3 3 8 . 2 0 3 7 . 5 9 8 4 . 5 2 7 8 .6 4
1952 4 5 . 2 4 4 2 . 5 6 4 2 . 3 4 8 7 . 6 0 8 0 . 5 0
1953 5 0 . 4 3 4 7 . 3 5 4 6 . 9 5 9 1 . 4 1 8 2 . 1 5
1954 5 6 . 9 5 5 3 . 4 6 5 2 . 1 8 9 5 .8 3 8 4 . 1 2
1955 6 3 . 0 7 6 0 . 3 4 5 8 . 6 4 9 7 . 6 1 8 5 . 7 6
1956 6 9 . 1 6 6 6 .3 3 6 5 . 6 3 9 6 . 3 2 8 8 . 8 3
1957 7 5 . 5 2 7 3 . 0 1 7 2 . 5 0 9 6 . 6 0 9 2 . 0 0
1958 8 2 . 9 3 8 1 . 2 9 8 0 . 4 4  ■ 9 9 .1 4 9 5 . 4 0
1959 9 1 . 8 6 9 0 . 5 6 8 9 .6 6 1 0 0 . 6 6 9 7 . 9 2
I 9 6 0 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0
1961 1 0 8 . 4 0 1 0 9 . 5 6 1 1 1 .5 8 9 9 . 5 4 1 0 3 . 5 0
1962 1 1 8 . 2 7 1 2 0 . 2 7 1 2 3 . 9 3 1 0 2 . 8 1 1 0 5 . 8 1
1963 1 2 7 . 1 5 1 3 1 . 2 1 1 3 8 .0 9 1 0 6 . 4 4 1 0 7 .7 8
1964 1 3 5 . 4 9 1 4 1 .7 8 1 5 4 . 2 9 1 1 0 .9 1 1 1 0 . 0 8
196 5 14.6 . 4 5 1 5 3 . 4 1 1 7 0 .4 2 1 1 5 . 6 5 1 1 3 .1 4
1966 1 5 8 . 9 7 1 6 7 . 0 9 1 8 6 . 1 2 1 1 8 .6 6 1 1 6 . 9 8
1967 1 7 4 . 8 4 1 8 3 . 6 5 2 0 1 .7 2 1 2 2 . 5 5 1 2 4 . 2 1
1968 1 9 0 . 0 5 2 0 0 . 0 1 2 1 7 . 6 7 1 2 6 .6 2 1 3 3 . 5 2
19 6 9 2 0 3 . 9 0 2 1 5 . 4 9 2 3 6 .6 8 1 2 9 . 6 7 1 3 9 .8 7
1970 2 2 1 . 8 3 2 3 5 . 0 4 2 5 9 . 0 9 1 3 1 .4 7 1 4 6 . 0 0
1971 2 3 9 . 8 3 2 5 5 . 2 3 2 8 3 .1 1 1 3 3 . 2 9 1 5 1 .0 4
1972 2 5 5 . 9 3 2 7 5 . 1 5 3 0 5 . 5 6 1 3 6 . 7 6 1 5 6 . 3 0
S o v i e t  W e ig h t s  
^ W e s t e r n  w e i g h t s  
°1960  =  100
So-urces :  W e i tz m a n ,  " P o s t w a r  S o v i e t  Econom ic  G r o w t h , "
p .  6 7 7 ;  N a r k h o z , 1 9 7 0 ,  p p .  6 0 ,  510 ;  N a r k h o z , 1 9 2 2 - 1 9 7 2 ,  
p p .  6 0 ,  l i | .8,  3 i |6 ,  350 ;  P r a v d a ,  J a n u a r y  3 0 , 1 9 7 2 ,  p p .  1 - 3 .
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